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PRE FA C E. 



Fob a series of years, previous to the organization of the present 
Survey, the late Dr. Gerard Troost, a gentleman of high scientific 
attainments, occupied the position of State Geologist. We had in- 
tended to give an outline of the results of his observations, but we are 
reluctantly compelled to defer it to a future occasion. His reports, 
however, have been published, and can be referred to if necessary. 

In February, 1854, the General Assembly passed an Act creating 
again "the office of Geologist and Mineralogist of the State," "said 
office to be filled by the joint vote of both houses of the General As- 
sembly." It was made " the duty of said Geologist and Mineralogist 
to commence and carry on a geological and mineralogical survey," 
"with a view to discover 9 the order, relative position, and comparative 
magnitude of the several strata or geological formations within the State, 
and to discover, analyze, and assay all beds of deposits of ores, coals, 
clays, marls, and such ether mineral substances as maybe deemed use- 
ful or valuable, together with such other duties as may be necessary 
to make a full and complete geological and mineralogical survey;" 
" and to make a report to the Legislature which shall meet next after 
his election or appointment, of the progress of such survey, accompanied 
with such maps, drawings, and specimens as may be necessary," etc. 

Soon after the passage of this Act, we were selected to fill the office 
thus created, and immediately upon the reception of our commission 
from his Excellency the Governor, entered upon the task assigned us. 
At the time of our election, we were prosecuting our professional du- 
ties in Cumberland University; these, however, being temporarily 
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placed in the hands of Professor B. G. Jillson, our whole attention has 
been devoted to the Survey. 

Including excursions made during several years previous to our 
election, the results of which are freely given to the State, we have 
visited every county, and some of them two or three times. Our object 
has been to make out first a satisfactory reconnoissance. 

The following Eeport is but an outline of the facts collected and 
the work accomplished. Our limits have compelled us to postpone 
for a final report many things which we desired to introduce. 

We offer no apology for any defects that may be detected. Our 
task has been an arduous one, and the means placed at our disposal 
for prosecuting it very limited. We have been compelled to work 
without assistance, except where it has been gratuitously afforded us. 

We take this occasion to add, with reference to the future, that it is 
very desirable that at least a small appropriation should be made, to 
enable us to employ some one to assist and accompany us in our ex- 
cursions. It would greatly facilitate and hasten the work. We shall, 
however, in any event, though it may be under difficulties, faithfully 
carry on the Survey as far as the means given us will justify. 

The map which accompanies the Report has cost us much labor. 
We trust that it will be found both useful and, under the circum- 
stances, satisfactory. Its general features will be found to be correct, 
though we by no means present it as a perfect or final Geological Map 
of Tennessee ; this would imply the completion of the Survey. Here- 
after, in other editions, we shall aim to add to it, make such changes 
as may be found necessary, and in every way render it more complete 
and worthy of the rich geological and mineralogical field we occupy. 

We are under especial obligations to Dr. C. A. Proctor, State 
Assayer, for data used in the construction of the Map of the Copper 
Mines. Mr. T. H. Callaway assisted us also in making out the pro- 
bable continuity and range of the veins ; the courses, etc., given, must 
however, for the present, be taken as approximations. 

Our thanks are due to Professors B. C. Jillson and A. H. Buchanan, 
of Cumberland University, as well as to Mr. D. Cook, Jr., of Lebanon, 
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for assistance rendered in the construction of the map. To Prof. Jill- 
son we are, in addition, under great obligations for kindly accompany- 
ing and assisting us during a long excursion through East Tennessee. 

The wood-cuts in the Report were executed by H. Bosse, a skilful 
artist of Nashville. 

In conclusion, it affords us much pleasure to acknowledge the 
hospitality that we have universally met with j. and often the valuable 
assiitance that we have received from our fellow-citizens throughout 
the State. We hesitate to mention names, for fear we may omit some 
whose kind attentions we have experienced* We must be permitted, 
however, to acknowledge the kindness of the following gentlemen, in 
addition to those of whom we have spoken in the body of the Report ; 
for especial favors our thanks are due to Mr. William Allen, of Smith, 
Col. Wheeler and Mr. Robert Morrow, of Campbell, many gentle- 
men of Knox, Gen. Sam Millegan, of Greene, Dr. John P. Chester,. 
Hon. John Blair, Messrs. A. J. and R. L. Blair, Dr. A. N. Harris r 
Mr. C. Meek, and Mr. I. Murray, of Washington, C. W. Nelson, Esq., 
the Messrs. Carter, Messrs. L. W. Hampton and Elijah Simerley, of 
Carter, Mr. G. Moore, of Taylorsville, several gentlemen of Sevier- 
ville, Dr. Gillespie, of Maryville, Col. Asa Watson, of Montvale, 
Messrs. Welch and Harris, of Tellico, Dr. W. W. Morris, of Jasper, 
Mr. McNealy and Dr. J. M. Larking, of Charlotte, Dr. E. B. Evasions, 
President W. M. Stewart, and other gentlemen of Clarksville, Senator 
A. P. Hall, of Benton, Dr. John S. Pearson and other gentlemen of 
Memphis, Professor H. A. Gwyn, of Hardeman, Mr. Thomas Combs, 
of McNairy, etc Most of these gentlemen accompanied us on local ex- 
cursions, travelling with us often twenty, thirty, and even sixty miles. 

To all our iron-masters with whom we came in contact, we are much 
indebted for valuable information, and for the characteristic hospi- 
tality we always met with at their hands. There are many others from 
whom we received favors, and to whom we are deeply grateful. 

J. M. SAFFORD. 

Lebanon, Tenn., ] 
February Ut, 1856. J 
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CHAPTER I. 

INTRODUCTORY. — THE GEOLOGICAL SURVEY. 

1. Its objects and utility. — As some of our friends may be unin- 
formed in regard to the nature of the survey, we think, perhaps, it 
will be acceptable to give, at the outset, an outline of the objects pro- 
posed, and the practical benefits aimed at. We have, therefore, 
specified several considerations, to which we invite attention. Among 
them, the two following are eminently practical and important, and 
are leading objects in the survey. 

First. The development and the elucidation of the mineral wealth 
of the State. 

Secondly. The development of the agricultural resources of the 
State ; the thorough examination and classification of its soils, with 
reference to their improvement and greatest production. 

2. In regard to the first, the great points are: to discover and 
develop mineral resources, that are, as yet, unknown; to trace out, 
through their length and breadth, valuable beds, strata, and veins of 
all sorts, now, in many cases, known only at single points, and thus to 
extend the resources of these single points over a long line of country, 
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reaching, it may be, through half a dozen counties ; — for example, 
starting from an isolated opening of coal, or marble, or galena, or iron- 
ore, to trace the stratum or vein that affords it, through its . entire 
extent, and thus to lay the way for a long line of such openings. 

3. Another point is, to indicate the best methods for making practi- 
cally available all these geological and mineral products in contributing 
to the interests of our citizens, and the wealth of the State ; this we 
do, by pointing out sites suitable for furnaces and forges, localities 
favorable for economic mining, points for the opening of coal-banks, of 
millstone and marble quarriea; by indicating the utility and market 
value of this' product, and the mode of using that ; by determining the 
relative worth and the qualities of the different coals, ores, mineral 
manures, building materials, etc., through the means of chemical 
analyses and experiments, thus enabling us to select the best, and to 
assign each to its specific use. 

All these the survey has done, and is capable of doing far more 
extensively. 

4. Another collateral and important point is, to inake out and 
present, in a satisfactory form, a full account of what we already 
know and are doing with reference to our mineral wealth, in order, 
thereby, that capitalists, abroad and at home, may become informed 
and assured of its real value. 

Statistical information has a great influence, not only upon the credit 
of the State, but in giving direction to capital unemployed and seeking 
investment. Such information is a great index, marking the road to 
the regions that promise most. 

How is it with reference to Tennessee ? Are her columns in the 
mineral statistical tables of the country a fair representation of her 
actual resources, or are they vague and worthless ? Let us see. 

5. The author of the only standard work on the coal and coal-trade 
of the United States,* complains greatly of the meagre statistical 

information he has with reference to Tennessee, and excuses his short 

■*•■- ... 

* Statistics of Ceal. By R. C. Taylor. Stoond edition : revised, and brought down 
to 1854, by Prof. S. 8. Haldeman. 
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notice by saying that, " It is evident that much remains to be done in 
Tennessee, in the way of geological elucidation, and the development 
of the coal and iron of the State." 

We met lately with an article from a distant State, in which the 
author thought it necessary to prove laboriously — as if there could be 
doubt about it — that coal does really occur in our Cumberland table* 
land, which " will pay" to work ! 

These are not isolated examples* Books and papers on the metallic 
wealth,* and the mineral productions of the country generally, pass 
us by, or give us, at most, a humiliating notice. 

6. Now what is the effect of all this ? Most surely, to throw a 
damper upon the prospects of those who turn their attention to Ten- 
nessee — to keep, perhaps to drive, enterprise and capital out of the 
State — to permit the resources of other regions, not as promising but 
better known, to attract the money and men seeking employment. If 
the survey, then, should do nothing more than to place our productive 
mineral wealth, by means of statistical tables, etc., in the proper light 
before the world, it will be of great service to the State. 

7. But, again, in regard to our agricultural resources. To know 
what our soils consist of; what they lack ; how they can be improved; 
how many varieties they present; to what each is best adapted; 
and how we 4 can attain to their maximum production, are certainly 
points of great interest. To determine these is among the objects 
proposed. 

But, it may be asked, how are these connected with the Geological 
Survey ? We will endeavor to show. 

The soil may, properly, be regarded as a geological product ; for it 
is generally the result of the disintegration or crumbling of the rock 
or formation upon which it rests, and always varies, more or less, as 
this varies. Hence we have limestone, sandstone, slate, and granite 
soils. The connection is even more intimate than this: the soil of 
limestone, for instance, varies with the impurities of the limestone* and 

* See, especially, Whitney's elegant and valuable work on the Metallic Wealth of the 
United State*, p. 475. 
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may be mellow or stiff, sandy or argillaceous, red or yellow, according 
to these impurities. 

Now, did we but know the characters, range, and extent of each of 
the geological formations, or, in other words, of each of the great rocky 
layers, the outcrops of. which make up, something like mosaic-work, 
the surface of the State, the labor would be, at least, half done toward 
the systematic investigation and classification of our soils. 

8. To illustrate, we will briefly refer to the limestones and soils of 
central Middle Tennessee. These limestones, differing in the kind 
and relative quantity of the impurities they contain, such as sand, 
clay, oxide of iron, etc., can be easily separated into at least three 
distinct groups, one after the other forming the surface rock. Ranges 
of these are passed over in gding from Murfreesboro* to Nashville. 
Each one affords, coextensive with itself, a specific soil : the reddish 
chocolate cotton lands about Murfreesboro' are characteristic of one 
group ; the thin soil of the cedar glades, which surround the last in a 
great circle, mark the range of another; the mellow "mulatto" and 
excellent lands of the greater part of Davidson, that of the third — all 
differing, as the rocka upon which they rest differ. In each case, a 
knowledge of the characters of the limestone enables us to anticipate 
the characters of the soil, and to account for its peculiarities. 

Such, in general, being the connection, it is easy to see how the 
Geological Survey will contribute to a knowledge of our soils — in fact, 
how it affords the only practicable basis for a systematic description of 
them. The general characters, together with the range and extent of 
each kind, having been made out by the survey, it will be a compara- 
tively easy task, by mean3 of practical experiments, observations, etc., 
to complete the wort So much for the leading objects of the survey. 

9. We will add three other important considerations. 

First. -While it is essential to know what useful products particular 
regions can furnish, it is, in many cases, equally as essential to know 
what they cannot furnish ; for, otherwise, capital and a laudable enter- 
prise may take the wrong direction. In fact, there has been, in Ten- 
nessee, enough time, money, and labor squandered in searching for 
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"metals," coal, etc., in places where they cannot possibly be found, to 
pay for half a dozen practical geological surveys. Such operations 
would continue, without a survey, to the end of time. 

We will give but one example out of very many known to us. There 
is, in Middle Tennessee, a great layer of black slate, occurring, more 
or less, in every county. This slate — simply because it is slate, and 
black — has been dug into for stone-coal in at least two hundred places. 
It is, in fact, no more indicative of coal, in the position it occupies, 
than is the blue limestone below it. The labor and money thus 
expended have all been thrown away. The proper statement of the 
geological relations of this formation would have prevented it, and, 
what is more, it would have made known, to those interested, a real 
product, which it can be made to afford, and upon which their enter- 
prise might have been profitably expended. I allude to alum, for the 
manufacture of which this slate, in many places, is well adapted. 

Other examples of like nature will occur, no doubt, to many of my 
readers within the range of their own observation, and perhaps expe- 
rience. We have enough of real value in Tennessee for the employ- 
ment of our capital and enterprise, without wasting them in misdirected 
speculations. 

The practical utility of the survey, in this matter, must be apparent. 

10. Secondly. There is a large class of our citizens who are inter- 
ested in geology as a science. Their claims must not be overlooked. 
All our colleges, seminaries, and schools of any pretensions, teach it. 
The geology they teach, however, barrows its illustrations and facts 
from abroad — the results of the labors of others mostly in foreign 
countries. It thus loses half its interest, and half its practical value. 
This necessity is humiliating, especially as we have around us a most 
fertile field, a vast treasury, almost unopened, of facts unsurpassed 
in interest, and highly illustrative of the principles of the science. 

Let us open this treasury — let us make the geological phenomena' 
of Tennessee accessible to the teacher, so that he may draw his illus- 
trations from the rocks, the , minerals, the mines, the fossils, etc., 
around him, and thus bring the subject home to his pupils. 
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11. Finally. In thus securing all these practical objects, we hays 
besides the pleasure to know that we are contributing our mite to the 
cause of general science. In this day of telegraphs, of steam and 
electricity, of railroads and steamships, it would be ungrateful to over- 
look her claims. She is the basis of a thousand arts, and the prime 
agent in the perfection of a thousand more. All that is contributed 
to her will be repaid a hundred-fold. 

12. Plan and progress of the survey. — The plan pursued has been, 
first, to make out a General Survey or Reconnaissance of the whole 
State. In fact, the wishes of our citizens required this course, and 
left us no alternative. Nothing, however, has been lost, for it is, 
perhaps, the most efficient method that could have been adopted. It 
gives an outline of the geological character and mineral products of 
the whole field; enables us to designate points of especial interest, and 
such as are worthy of a detailed examination ; makes known the cha- 
racters common to distinct regions, and thus uniting them, shortens 
the work. It lays before the geologist his entire field, determines his 
routes, economizes his time, and, in all respects, clears the way for the 
successful and rapid prosecution of what follows next in order, a de- 
tailed survey. 

13. In carrying out the recomioissance, the first consideration has 
been to trace out the great geological formations;* for these constitute, 
as we have already said in regard to the soils, the basis of all future 
operations, and without them there can be no systematic survey ; they 
are the great storehouses, each of which contains its own mineral trea- 
sures; nor need we think of easily securing these treasures, complete 
and entire, without a knowledge of the position and extent of their 
great repositories* 

This part of the survey has, in a general way, been accomplished. 
The formations, with but few exceptions, from the Mississippi River to 
the North Carolina line, have been traced out, and their general range 
and limits ascertained and given upon the map accompanying the 

- . ■ . — - — • ■' " ■''' , ■ ■ ■ ■ - r ■ ■■ — * •+ ■■■ 

* For the meaning we attack to formation, see Chapter V. 



report. In tlte »*& ehapter they are'emmertited* and their charac* 
ters and products noticed* 

14 Another consideration had been, while at work m ihe field; to 
make out, as far as time would pgntiit* the useful mineral content* tf 
each -formation. This, as ite have already intimated, iff the s*ootwt 
step in our progress, and properly follows the making out of the form* 
tions. It must become the leading feature in the survey. 

Much already has been done. Dr. Troost's researches, although he 
never had the means to give them that scope and utility desirable, 
have nevertheless accomplished much toward this end ; and, by the 
way, we could easily now point out how his labors have already paid 
the State, in actual capital, three-fold more than they cost it. 

Again, the enterprise of many of our fellow-citizens has contri- 
buted largely to a knowledge of our mineral wealth. We would be 
pleased to enumerate the contributions of each one, and shall do so as 
far as it is in our power. 

Finally, our own labors in this matter have, we trust, not been fruit- 
less. The pleasure has often been afforded us of pointing out valuable 
beds, minerals, etc., before unknown, and of calling attention to other 
useful products hitherto little regarded. These will be spoken of here- 
after. In the third and fourth chapters we have endeavored to give, 
among other things, a general account of what has been accomplished 
for this feature of the survey. 

15. Attention also has been given, in a general way, to agricultural 
characters, and the description of each formation will be followed by a 
notice of its soil. This feature of our work is perhaps equal to the 
last in importance. Much remains to be done in this interesting field ; 
in fact, we have but just entered it. We desire to have it in our power 
to analyze a great number of soils, and to institute a series of experi- 
ments upon certain mineral manures found within the State. Hitherto 
our constant labor in the field has not allowed us much time for system- 
atic analyses. 

16. We have also made it a point, in our travels over the State, to 
gather all the statistical information we could in regard to our mineral 
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production. The results are given in chapter* third and fourth, and I 
trust may prove acceptable, at least as far as they go. 

Finally, in the midst of our regular labors, we have at all times 
endeavored to accommodate our fellow-citizens as far as possible, by 
visiting localities of real or imaginary interest, and by testing and 
analyzing the specimens brought to us, hundreds of which we have 
examined. 



CHAPTER II, 

INTRObUCTOBY.-r-XHB GREAT NATURAL DIVISIONS OF TENNESSEE. 

- » 

17. The seven divisions.* — As it will frequently be necessary to 
refer, specifically, to those great regions of the State, each of which 
has physical characters of its own, we think it best, before proceeding 
farther, to enumerate and describe them. They are peculiarly distinct, 
not only topographically, but with reference to their rocks, minerals, 
and soils. Upon them are based, in part, the three political iiivisions 
of East, Middle, and West Tennessee. The following notices wUl 
relate mostly to their extent, limits, relief, and general aspects, with 
occasional references to their soils and agricultural features. We 
enumerate seven of them. The first three, running through the 
eastern' part of the State, belong to the great Alleghany or Appala- 
chian system of mountains and valleys. Commencing with the most 
eastern, they are as follows : 

1st The Unaka Bed of Mountains ; 

2d. The Valley of East Tennessee ; 

8d. The Cumberland Table-land; 

4th. The Highland Rim of Middle Tennessee, encircling 

5th. The Central Limestone Basin ; 

6th. The Slopes of West Tennessee ; and . 

7th. The Mississippi Bottoms. 

18. 1st. The Unaka Bed of Mountains. — This name we. give to the 
whole group of great and wild mountain ridgps which run through the 

* See also, in connection with this chapter, the map and the section at its base. 
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State along its eastern boundary, and which occupy a strip of its 
area, on an average, about eight or ten miles wide. The highest of 
these constitute, for the most part, the line separating us from North 
Carolina. 

This great bed is cut through by the Watauga, the Nolichucky, the 
French Broad, the Big Pigeon, the Tennessee, the Hiwassee and 
Ocoee. These rivers, in their courses from the western slopes of the 
Blue Ridge, in North Carolina and Georgia, break through in narrow, 
deep, and, in some cases, almost inaccessible gorges, within which 
their waters are tos&ed, in rapids, over the rocks for miles. 

The water-power afforded by these streams, as they issue from 
among the mountains, is immense, and at numerous points available. 
East Tennessee has much to gain from the effective natural power thus 
given her. 

19. Many of the mountain ridges are continuous for long distances, 
while others are short and interrupted. The greatest local bed — 
called the Great Smoky— occurs along the line in Cocke, Sevier, and 
Blount. In Washington and Carter, there is another series nearly as 
great and even greater in altitude, including the lofty and beautiful 
mountains, the Bald and the Roan. All along, from Virginia to 
Georgia, the great ridges trend to the south-east and north-west, mar- 
shalling themselves in parallel or nearly parallel ranges, occasionally 
united by great arms, which run across. Sometimes, however, oblique 
to the general direction, they converge, run up, and culminate in some 
lofty peak. Many interrupted outlying ranges, such as the Stone, in 
Carter, the Buffalo, the Meadow Creek, the Chilhowee, and Star's 
Mountains, start up suddenly, just within the edge of the valley below, 
and cut off long, narrow coves, overlooked on both sides by mountains, 
and rich fn iron ores, 

20. Occasionally, we find the ridges exceedingly rough, and spread 
over with heavy evergreen thickets, but more frequently covered with 
open woods, through which it is not difficult to ride for miles. On 
many of them the soil affords a fine growth, and an abundance of wild 
grass and vines, upon which droves of stock are kept and fattened. 
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These, at present, wild regions are well suited for excellent high- 
land pasture-grounds, and ought, some day, to be covered with colli- 
vated grasses. 

The height of these mountain* is from two thousand to six thousand 
feet. Many of the highest points are destitute of trees, but, prairie- 
like, abound in ferns and wild grass. Such points are called " bald 
places," or simply the "balds." We have seen them, in the summer 
season, alive with stock of all kinds, literally feeding and fattening 
among the clouds. 

21. The views obtained from these " balds," when the sky is cloud- 
less, are really magnificent. Eastward a vast bed of mountains 
appears ; but westward the valley of East Tennessee far below can be 
seen, spreading out like a rich and variegated carpet ; its rolling sur- 
face becomes a plain, spotted all over with evidences of activity and 
life. When, at first, we turn from the wild peaks immediately around, 
it indeed looks like a "land of promise." From some of these points 
the eye reaches entirely across the valley. The tabje-land of the 
Cumberland can be seen, far to the west, rising up dimly, and termi- 
nating the view. 

The geological structure and mineral products of the Unaka group 
will be spoken of hereafter. 

22. 2d. The Valley of Hast Tennessee. — This populous and beauti- 
ful portion, of the State is flanked on the south-east by the great bed 
of mountains just spoken of, and on the north-west and west by the 
Cumberland. table-land. The valley is thus limited and overlooked 
on both sides by mountains ; but opens out north-eastward into Vir- 
ginia, and south-westward into Georgia — widening as it approaches 
th£ former, but narrowed as it enters the latter. 

It is mostly a great group of small troughs, or narrow straight 
valleys, separated by long parallel ridges, atl trending, as a general 
thing, to the north-east and south-west. This parallelism of ridges 
and valleys is one of the characteristics of East Tennessee, and results 
entirely from its geological structure. Owing to it the surface of the 
country is often rolling. " Across the country" is here a very signifi- 
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cant phrase. The lpoklesS' traveller whose roui^ lies in that direction 
understands it, and, unless happily favored wifch, breaks and "gaps" 
in the ridges, prepares for % 

" Wat* on wave suceeedinfc !" 

On the other hand, "up" or "down" the country is as equally signifi- 
cant of good level roads, and enables the tardy driver "to make 

time." 

■ • i 

28. We cannot here enumerate the numerous valleys that this 
Division includes. Many of them are noted for their great beauty 
and fertility.' There are several, more or tess cut off from the main 
group by arms and outliers of the Cumberland and Unaka, which, in 
all their physical characters, belong to this Division. Such are the 
interesting valley of Sequatchee, that of the Elk Fork, and the coves 
(§ 19) included in the mountain ranges of the Unaka. 

24. The valley ridges are important features in the topography of 
the country. Some of them, steep and roof-like, run for more than a 
hundred miles in a straight or gently curving line. Several are entitled 
to the name of mountains. In the northern part of the State, espe- 
cially, there are three groups, which ought to be mentioned. 

First, the Bay's Mountain group, an interesting bed of half a dozen 
parallel, straight and crowded ridges, lying mostly in and between the 
counties of Jefferson and Hawkins on the one hand, and Sullivan and 
Greene on the other.* This is exclusively a Tennessee series. % 

Secondly, the Clinch group, including, together with the Clinch 
Mountain, the parallel ranges known as the Stone and Pine Mount- 
ains, and an outlier, the Devil's Nose. 

Lastly, the PowelTs Mountain group, a series of three great ridges, 

» ■ • 

also parallel, Wallin's, Powell's, and Newman's, which start up in 
Claiborne, and run through Hancock into Virginia. 

In the southern part of the State, White Oak Mountain, with its 
allied ranges, is conspicuous, and belongs to the valley. 

* We do not include the so-called Bay's Mountain in the lower part of Jefferson 
and in Sevier.. These ridges belong to an entirely different range of rocks.. 
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Lookout and Raccoon Mountains are referred to the Cumberland 
table-land* being identical with it in all their physical characters. 

25. The Boils and agricultural features of the valley of East Ten- 
nessee, like its rocks, are remarkably various. It is difficult to pre- 
dicate any thing in general with reference to them* The numerous 
and delightful litoestone valleys exfcel in fertility. The ridges pre- 
sent various characters. In many oases, one side of a ridge, for 
many miles in succession, may be seen covered with beautiful fields 
and luxuriant grain up to the very top ; while the other, all rock or 
sand, is worth but little more than the firewood upon it. There are 
extensive strips of country, which do not partake so much of the ridge 
and valley character, that afford beautiful rolling farms and soils of 
excellent quality. - 

But we cannot here enlarge. It is to a final description of the 
specific rocky formations that we must look for the foundation of a 
classified account of these soils. 

26. 3d. The Cumberland Table-land* — This includes the so-called 
Cumberland Mountain or mountains. It is truly a table-land, its sides 
being well defined by steep escarpments. To us it possesses great 
interest, being our ^portion of the great Alleghany coal-field. At some 
points it is forty miles wide, and, altogether, covers an area of four 
thousand four hundred square miles— one-tenth'of. the State. Running 
obliquely across the State, it could furnish a highway from Kentucky 
to Alabama upon its sandstone top. Thoiigh comparatively flat, it 
does not become monotonous to the traveller. Low ridges and shallow 
valleys, with crystal streams, are occasionally met with, and afford a 
pleasant, variety, which relieves what would otherwise be the sameness 
of its "flat woods." 

27. In Bledsoe, Morgan, Anderson, Scott, and Campbell, we have 
some local and peculiar features— mountains, in fact, upon the table- 
land. The waters of the Emery and New Rivers, especially, flow from 
a bed of mountains Which rise massively above the general level, and 
which are conspicuous objects to the hunter many miles to the west. 
When seen from the east, they cannot be separated from the table- 
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land. They blend and xun down with it to the valley. • It is here that 
the highest peaks of the Cumberland occur, and they ate to he deeft 
from all the high points in. the northern part of the valley of East 
Tennessee. 

The agricultural capacities of these mountains are better than those 
of the Cumberland generally. Beautiful groves of walnut, hickory, 
sogax-tree, poplar, etc., are not infrequent upon them. At many 
points the lands are strong, rich, and valuable. 

South of the Emery, another mountain or ri%e — the Grab 
Grcharc^rises neatly a thousand feet above the general level. This, 
with other high points, and a singular depression, called the "Grassy 
Cove," are in a line with Sequatchee Valley 4 • •• / 

28. In looking over the map of the table-land, its eastern limit is 
seen to' bcna nearly straight or gently curving line : the indentations 
made by the streams are .hardly noticeable. 

Along its western limit, however, it is very different. Here it is 
cut by numerous deep bays, flanked by branching promfcfctories, which 
Jut out to the west, overlooking the great flat Sim of Middle Tennessee, 
hereafter to be spoken of. These deep indentations, through which 
Sow, on their way from the table-land, the different branches of the 
Elk, the Qaney Fork, and Obey** River, give the western outline 4 
Remarkably ragged and dissected appearance, 
. 29. The greater part of the eastern border and escarpment goes by 
the name of Walden's* Bidge. This ridge, including Raccoon Mount- 
ain, which is tat an extension of it, cut off accidentally, as k were, by 
the Tennessee River, is separated from the main Cumberland by the 
Sequatchee Valley to nearly half way through the State. The portion 
of the ridge thus cut off is more or less flat on top, ttad from six to 
eight miles wide. Running northward, it connects with the • main 
plateau, and, assuming the form of a trough, its western utde becomes 
the eastern slope of the Grab Orchard range, while the other, now alone 
called Walden's Ridge, rises up and continues to limit the table-land on 
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* Or, more properly, Walton'*. 



NATURAL DIVISIONS OF TBNK1SSEE. 25 

the east. Farther north) this or an allied ridge, still retaining the name, 
becomes entirely detached from the main- mountain, and curves along 
immediately at its base. Within a few miles of Jackshoro' it runs 
ont ; bat another near by, haying its peculiar character, issues from 
the very bosom of the mountain, and, carving north-eastward, con- 
tinues the line, and runs into Virginia. 

These ridges, from the Emery to Virginia, are among the greatest 
curiosities of the whole Cumberland region. Sharp, bold, and roof- 
like, mostly made up of vertical sheets of solid sandstone, they appear 
like a vast military work, designed to protect the main mountain from 
the encroachments of the Lowlanders. There are very few gaps in 
them. To get at the foot of the mountain, though it may not be more 
than half a mile off, it is often necessary to ride half a dozen, to find 
a passage through this skirting ridge. 

The Lookout Mountain, which starts up just within our State and 
runs into Georgia, as well as the Short Mountain of Middle Tennessee^ 
are outliers of the table-land. 

80. The agricultural feature* of the table-land present very little 
variety. The soils are greatly deficient in calcareous matter, and are 
inclined to be sandy. They are, however, far better than is generally 
supposed. Extensive tracts occur, covered with a mellow loam, which, 
at some points, yields under proper culture crops of corn, oats, etc, 
that would satisfy a farmer in the limestone valleys. These lands are 
well adapted to the cultivation of fruit, raising of stock, etc. 

Nowhere in the State is there so promising a field for the applica- 
tion of scientific principles in the improvement of land. The founda- 
tion for an excellent soil is furnished : it needs but skilful treatment, 
and the addition of lime and a few mineral manures, to make it yield 
bountifully. We have already alluded to the valuable lands in Mor- 
gan, Scott, etc. 

The survey can do much for all these mountain-lands, if carried out 
faithfully. 

We now descend nearly a thousand feet, to what are yet compare 
tively highlands. 

8 
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31. 4£h. The Highland Rim of Middle Tennessee. — The. general 
outline and relief of all Middle Tennessee, excluding the Cumberland 
table-land, may be compared to a shallow plate, or rough oval basin, 
with a broad, flat rim. Murfreesboro' is near its centre. In travelling 
from this point in any direction, we pass from twenty to fifty miles, as 
the case may be, over rolling blue limestone land ; and, finally, as- 
cending a more or less abrupt flinty ridge, from three to six hundred 
feet high, find ourselves on an elevated plain. Such is the case, for 
instance, in going from Murfreesboro' to any of the following town*— 
Springfield, Lafayette, Smithville, Manchester, Fayetteville, Lawrence- 
burg, or Charlotte. In every instance we pass through and leave the 
same limestone land, ascend the same flinty ridge, tod reach the same 
flat plain. These elevated flat lands constitute our Highland Rim ; 
while the blue limestone area, below and within, we call the Basin. 

32. Starting from along the foot of the Cumberland, the Rim en- 
compasses the Basin, and spreads out, westward to the Tennessee 
River, northward into Kentucky, and southward into Alabama. Its 
continuity is interrupted once by Duck River, and twice by the Cum- 
berland. The former rises upon its eastern side, flows down into and 
across the Basin, and, striking the Rim on the west, cuts out its valley 
to ihe Tennessee ; the Cumberland flows from Kentucky through a 
deep valley, with deeply indented sides, into the Basin, and out again 
to the north-west, ten or a dozen miles below Nashville. 

The lower part of the Caney Fork has a deep and ragged valley — 
an arm of the Basin, which runs up many miles into the highlands, 
and is finally terminated by falls and rapids. The tributaries of this 
river, as well as many other streams farther north, furnish beautiful 
waterfalls, from forty to one hundred feet high, as they pass from the 
highland down into the gorges, which open out into the valleys below. 

33. This circle of highlands is noted for its beautiful and clear 
streams, and for its sulphur and free-stone waters. At least a score 
of cool and inviting summer retreats may be found located at different 

MBiotey all around and just outside the Basin. The heat and epidemics 
of the lowland causes them sometimes to swarm with visitors. 
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84. In reference to agricultural features, the Rim- may be divided 
into two parts. Around the Basin, at many points, the highland is 
known by the significant name of "the Barrens.' ' The soil, with 
some exceptions, is thin, and deficient in calcareous matter. " Shrub 
oaks" monopolize whole square miles.- The rolling or broken lands 
immediately at the escarpments, or near the edge of the Basin, afford 
often good land. 

Farther back, however, and beyond the Barrens, limestone begins 
to be seen; the country is more rolling, and the soil becomes red and 
fertile. This red land is very characteristic of the outside part of the 
Rim, and affords numerous fine agricultural regions. 

35. 5th. The Limestone or Central Basin of Middle Tennessee. — 
This singular and unique depression — or rather excavation — the de- 
scription of which we have already, in part, anticipated, has an ellip- 
tical form. It is a little more than a hundred miles long, and from 
fifty to sixty broad, running somewhat obliquely nearly across the 
State. The amount of depression is from four to six hundred feet 
below the plains of the Rim. 

Its outline, at some points, is exceedingly rough, made up of long 
" spurs/ ' which run out from the highlands. One of these, called the 
"Elk-ridge," dividing the waters of the Elk and Duck Rivers, extends, 
almost without interruption, across the southern end of the Basin; 
thus, in a measure, cutting off the limestone valleys in Giles and Lin- 
coln. Occasionally, within its area, in several counties, isolated peaks, 
or short ridges— outliers of the "spurs" — are met with, mounting up 
to the level of the Rim. 

36. The Basin includes the following counties: all of Rutherford, 
Wilson, and Marshall; the greater part of Sumner, Maury, Giles, 
Lincoln, Bedford, Cannon, and Smith; and portions of Macon, Jack- 
son, and De Kalb. 

The rocks of the entire area are blue limestone^ divisible into two 
or three great groups, all of which furnish an excellent soil ; and the 
upper group, especially, one that is unsurpassed. The Basin is trtfr 
a garden-spot. It would be difficult to meet with a region of the same 
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extent, anywhere, that possesses all the elements of agricultural wealth 
in a greater degree; We shall treat more fully of its geological 
characters, etc., elsewhere. 

37. 6tJu, The Slopes of West Tennessee. — In going west from the 
Tennessee River, we ascend rapidly, and soon reach the summit of the 
hilfy and broken ridge which divides the waters of the Tennessee 
from those of the Mississippi. The distance of this ridge from the 
former river will average about one-fourth of its distance from the 
latter ; so that the slope to the Mississippi embraces by far the greater 
part of the Western District. This we call the Western Slope, and 
its narrow and steeper counterpart the Eastern. 

The two are very different in their natural features. The Eastern 
is the rocky portion of West Tennessee: here are the limestones, the 
marble, the iron ore of the district. Its rocks and soils resemble those 
of certain parts of Middle Tennessee. 

38. The Western Slope, more or less broken by the valleys and 
dividing ridges of its numerous streams, descends gradually .to the 
west, until it abruptly terminates in a long and precipitous escarp- 
ment, or "Bluff." Its rivers are peculiar. They are long, sluggish, 
and have wide, flat bottoms, filled with heavy timber. It is often 
necessary "to levee" the bottoms for several miles to render them 
passable. 

The subsoils of the eastern, and larger part of this Slope, exclud- 
ing of course the alluvial bottoms, are richly colored orange and yel- 
low — sometimes white— sands, with here and there outcropping beds 
of dark and occasionally light -colored clays. . The soil, at many 
points, is excellent ; at others thin and unproductive ; generally it is 
mellow and good, susceptible, either of the highest state of cultivation, 
or, in the hands of a careless farmer, on account of its very mellow- 
ness, of being soon made waste and worthless. 

The green sand, or "marl," which occurs abundantly in Hardin, 
McNairy, Henderson, and Hardeman, will some day do much for these 
lands. But of this hereafter. 

39. The western part of this Slope, running in a band from twenty 



NATURAL DIVISIONS OF T1NKESSEE. 29 

to thirty miles wide, and limited on the west by the Bluff above men* 
tioned, is covered with a great stratum of light-yellow oaken eartk, or 
ham, which yields a strong and excellent soil. It may not he saying 
too much to assert that Obion and Dyer, the uplands of which belong 
to this band, are naturally the richest counties in the State. Here, at 
any rate,- may be seen a growth of great poplars, walnuts, beeches, 
white-oaks, etc., unsurpassed, we are sure, by any thing elsewhere in 
Tennessee. The heavy timber has really retarded the settling up of 
these lands. 

This range, or band, runs down into Mississippi. 

40. The Bluffy already spoken of as terminating the Slope, is a 
Striking 'feature in the topography of the District. Coming out of 
Mississippi, it runs in a nearly direct course from Memphis to Hick* 
man, in Kentucky. Though now cut by the small rivers of West Ten* 
lessee, on their sluggish way to the Mississippi, it was once continuous, 
and far more extensive westward. Its base is the eastern boundary 
of the great Mississippi bottom — the eastern limit of those changes 
that the river has experienced, in its lateral movements, from one side 
of its great alluvial plain to the other. ^ 

In height, the Bluff rises from one hundred tod fifty to two hundred 
feet. Some of its highest points command an extensive view of the 
wild level bottoms below, over which, reaching apparently without 
limit to the west, the eytf looks for twenty or thirty miles. A view of 
this kind — the forests not concealing the Mississippi — is- most beautiful. 
We have gassed upon this wild flat world, and its rolling, moving sea, 
with astonishment and untiring delight. 

41. Within ther limits of our State, the river, in its tortuous cotirse, 
now washes the Bluff at four different points ; one of which, however, 
in low water, is deserted and left inland. These points, being con- 
spicuous objects from the river, and relieving the continued monotony 
of its low banks, are familiar landmarks to the boatmen, and have 
been called by them the "Chickasaw Bluffs/' The first occurs at 
Fulton; the second at Randolph; the third — no longer seen from any 
of the channels — at "Old River/ ' in the lower part of Tipton; the 
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fourth and last is at Memphis, — and hence the appropriate appellation 
of the " Bluff City." 

The geological relations of this part of Tennessee are full of in- 
terest, and will demand our attention. 

42. 1th. The Mississippi Bottoms. — We hare already anticipated, 
in good part, the notice of this division. It includes all the alluvial 
bottoms lying between the Bluff and the Mississippi-*— in area equal to 
about eight hundred square miles. This whole region, dark with 
heavy forests, even yet the retreat of deer and wild animals, is not 
much above high-water mark ; much of it, in fact, being subject to 
inundation. ' 

It abounds in lakes and bayous. Keelfoot Lake, in Obion, formed 
by the earthquakes of 1811-12, is nearly twenty miles long, and from 
three to seven broad. Standing in its waters are thousands of dead 
cypress and other trees; the whole area appearing, indeed, like 
" sunken land/' Most of the trees stand erect in shallow water, 
their dead trunks and branches covering the lake. At some points, 
however, they are entirely beneath its surface ; and the amateur fish- 
erman, to whom this lake is a favorite resort, can, in his boat, glide 
over the dead forest, submerged in the clear waters below. 

43. Next to the river, and at some points inland, there are strips 
of country above high water, which can be, and are, cultivated with- 
out inconvenience. The soil of the whole division is allttvial, and, of 
course, most excellent. Some day, it is to be hoped that the exten- 
sive tracts now occasionally inundated may be successfully leveed and 
reclaimed. 

44. Thus ends our brief sketch of th6 physical divisions of Tennes- 
see. Mark the contrasts they afford 1 How unlike are the "Balds" 
of the Unaka, and the bottomp of the Mississippi— the fluted Valley 
of the -East, and the river-veined Slope of the West — the wooded 
plains of the Table-land, and the rich rolling fields of our Central 
Basin I Surely there is no lack of marked variety in favored Ten- 
nessee. 



CHAPTER III. 

THE MINERAL WEALTH 07 TENNESSEE: THE ORES ANP METALS. — DE- 
VELOPMENTS OF THE SURVEY : DETAILS Of WORK TO BE DONE. 

45. In this and the following chapter we propose to give a descrip- 
tive outline of the useful minerals and mineral products of the State, 
together with notices of their localities, so far as developed and re- 
viewed by the present survey. We will also add all the statistics 
that we have been able to gather in regard to the production and 
operations of the different mines, banks, iron and marble works, etc. 

We trust the summary thus given will be satisfactory and reliable. 
No labor has been spared on our part to make it so. If deficiencies 
are detected, the extent of country to be explored, and the shortness 
of the time hitherto allowed us, constitute a sufficient apology. 

This will afford a starting-point for still further developments. It 
lays a most inviting field before us, and points to a mineral wealth for 
Tennessee unsurpassed for its variety and extent. 



SECTION I. 
IRON. 

46. The amount and variety of iron-ore in Tennessee; its excellent 
quality; the general favorableness of its association with all the con- 
ditions for the economic manufacture of iron, surpass any thing we had 
conceived of. Vast indeed is its importance to the State* Below, we 
have classified our iron-banks and localities ; described, and >given to 
the great regions into which they tan be grouped, specific names. 
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This, which has never been done before, will enable us to speak of them 
more definitely, and will greatly facilitate the practical objects in view. 

47<* There are /aw of these iron regions, all differing, more or less, 
in geological and mineral characters, as follows : 

First, The Eastern. This runs through the State, and lies along 
and in front of the Unaka group of mountains. Most of its banks 
occur in the coves included in the mountain ridges. 

Secondly, The "Dyestone" Region. This skirts the eastern base 
of the Cumberland, and Walden's ridge, from Virginia to Georgia. It 
extends out laterally into the Valley of East Tennessee from ten to 
twenty miles. The Sequatchee and Elk valleys are included. 

Thirdly y The Cumberland. Associated with the coal measures, 
on the mountain, in the northern part of the State, — a new develop- 
ment of the survey. * 

Fourthly, The Western Region, occupying a wide strip of the 
western part of Middle Tennessee, and a portion of the District. This 
extensive field runs froni out of Kentucky to the Alabama line. 

We will notice each of these, so far as our investigations up to this 
time will permit, with reference to their extent, ores, banks, and iron- 
works. We will also add such practical suggestions as may occur 

K 

to us. 

We trust the attention of capitalists and ironmasters abroad may be 
called to these promising .iron-fields of Tennessee. 



FIRST, THE EASTERN. 

48. Its extent, Coves, etc. — This iron region includes the counties 
of Johnson,. Carter, Sullivan, Washington, Greene, Cocke, Sevier, 
Blount, Monroe, Polk, and the eastern part of McMinn, or, in other 
words, those counties in which the Unaka group, with its outliers and 
included valleys and coves, is found. (See §§ 18 and 19.) It is in 
these valleys and coves that most of the ore-deposits occur. The 
picturesqiie valleys of Johnson, the valley of Stony Creek in Carter, 
Bompass and Greaey Coves in Washington, those in Greene, the coves 
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back of Chilhowee in Sevier and Blount, those back of the outliers, in 
Monroe, and Star's Mountain farther south, are examples. In these 
and in similar coves and valleys, including those which skirt the out- 
liers on the vest, iron-ore is found, and is to be looked for : no doubt 
numerous fine banks remain to be discovered, notwithstanding the 
great number known- Manj of these valleys and ooTes axe from ten 
to twenty miles long, and from one to are miles wide. Those in John- 
son and Carter, especially, are remarkable for their extent, and their 
numerous iron-banks. 

49. 'Although it is anticipating to refer to the formations of the 
State, as adopted in chapters fifth and sixth, yet we think it advisable 
to notice here the typical geological character of these iron-bearing 
valleys and coves. It is the same for nearly all of them. 

The bottoms of these troughs or valleys are occupied by soft red- 
dish and variegated shales and slates^ and heavy magnesian limestone, 
— Formation IV,,* — all very much leached and cut into knobs and 
long ridges by the action of water for many long ages ; while hard 
sandstone* — Formation III. — rise np and form their mountain sides. 
It is upon the "first of these, the shales and Hmestone, the latter 
especially, that the banks of ore rest, forming, in many cases, with 
loose earth, etc., bold knobs and ridges. The section below will serve 
to illustrate the geological structure of these coves or troughs. 

SECTION ACROSS DOMrASS ABU GKEAflY COVES, IS WABSHQTOH. 

(Ltngth ten or tutkt TitiUi.) 




* See Chapter VI. for information in regard to ill the formations mentioned. 
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50. Such is the typical character of the coves and iron-bearing 
troughs of the eastern region. Occasionally, however, they are 
flanked on but one side by a mountain range. In some instances, 
though but few, formation I. forms the skirting mountain on the east, 
Nos. II. and IIL being absent. In a few cases, extensive banks, as 
those in Sullivan and one in McMinn, are entirely detached from the 
main mountains, and sustain no particular relation to them. These 
are exceptions, and are thrown into the eastern region on account of 
their proximity, and for convenience. 

61. Its Ores. — This iron field affords three species of ore, as 
follows : — 

%st. Brown Iron Ore, or IAmonite; 

2d. Red Iron Ore, or Hematite ; including two varieties — 
(a) Sard solid Ore, or Med Hematite ; 
* (b) Stratified Dyestone Ore ; 

Bd. Magnetic Iron Ore, or Magnetite. 

52. We shall speak of the character, mode of occurrence, extent, 
etc., of each of these ores separately. 

lit. Brown Ore, or IAmonite. — This is alsb called Yellow Iron Ore, 
Hydrous Peroxyd of Iron, Brown Hematite, etc., etc. It is the 
great ore of the Eastern Iron Region, and will always be meant in 
speaking generally of its ores, unless the others are specified. Its 
powder is yeMow.* When pure, it consists of 

Iron 59*92 

Oxygen 25-68 

Water 14-40 

100.00 

It never, therefore, contains more than S&-92 lbs. of iron in one 
hundred of ore. Practically, it rarely contains this amount, owing to 
impurities ; it is, nevertheless, a most valuable speoies, on account of 
the facility with which it is worked, etc. 

* The color of the powder of minerals is characteristic, and often aids in determin- 
ing them. 
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53. In the field before us, it occurs T>oth as "honeycomb" and 
hard solid ore — occasionally in grains, and called shot-ore—- 
sometimes in ochreous and earthy forms. It exists in the banks 
in masses of all sizes, from small lumps up to blocks and beds, 
sometimes ten or fifteen feet in diameter. It is found, too, in con- 
torted layers, from a few inches to two or three feet in thickness, 
partially stratified with seams of earthy matter, and, in some cases, 
mjDre or less parallel to the .irregular surface of limestone rocks 
below. » 

54. The knolls, hills, and ridges, which generally afford the most 
important banks, though some of them are in low grounds, are from 
fifty to two* hundred feet high, and often many miles long. Many of 
these are made up of but little else than ore and earth; some abound 
in chert, or flinty matter, others in slaty matter, through which the 
ore is scattered in rough veins or beds. The latter is true especially of 
those based on the slaty part of Formation IV. ; many of these furnish 
large masses of excellent ore, but sometimes especial care is required 
in separating the slaty portions. 

Altogether, these ores of the Eastern Iron Region are excellent, 
and practically inexhaustible. 'The wrought iron produced from them 
is generally of the first quality, and greatly in demand. 

55. Considerable-of the superior ore of Johnson, Garter, and Wash- 
ington contains lead and zinc. The ore of Bompass Cove, and that 
used at Carter's furnace, in Garter county, are of this character. 
The iron made from both is excellent. Often, after blowing out, 
several hundred pounds of lead have been obtained in the crevices of 
the stacks. The zinc collects in a hard incrustation around the mouth 
of the furnace. 

. In regard to the number and extent of the banks affording this ore, 
Johpgon and Garter stand at the head of the list. Washington is 
next ; then come the remaining counties. Hereafter we hope to be 
able to speak of each bank in detail. 

56. 24 Bed Iron Ore, or Mematite. — This is also called Peroxyd 
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cf Iron j Specular Iron, VDfyestone" etc. Its' powder is red. When 

pure, it contains 

Iron 70 

Oxygen .- 30 

100 

Hence one hundred pounds of this ore might afford seventy pounds 
of iron. In practice, however, as in the case of brown ore, the maxi- 
mum per-centage is never reached, on account of impurities. All the 
red ores of iron are referred to this species. 

57. As befdre stated, there are two varieties of it in the iron region 
under consideration. 

(a) Hard Solid Ore, or Med Hematite.-^-We know of but three or 
four localities of this ore in Tennessee, excepting those of the small 
cabinet specimens of specular iron that occasionally occur in the older 
formations. 

The first is the Cannon bank, seven miles from Slizabethton, in the 
valley of Stony Creek. The ore occurs here in a Tegular and solid 
stratum, varying from one to two feet in thickness: It rest upon a 
thin stratum of conglomerate, of pearlike quartfe pebbles, white above 
and below the rocks are.feandy slate, or shale, all having a gentle dip. 
There is some doubt in regard to its exact geological position. It may 
belong to the uppdr part of Formation III., though, as yet, we regard 
it as belonging to the shales and slates of IV. It is worked at Nave's 
forge, and yields a good iron. 

68. The other localities which have come under our observation are 
in the eastern part of Sullivan, a mile or two west of the Holston, and 
near the residence of Mr. James Cowan* 

One, known as the "Crockett bank," half a mile south-west of 
Cowan's, is an extensive bank or ridge of red earth, with numerous small 
blocks of solid hematite scattered through it. Near the surface^ it is 
associated with more or less " honeycomb" brown ore. There is another 
locality about a mile and a half in the same range to the north-east, not 
as yet opened, which, from external appearances, promises to be valuable. 
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59. About one and a half mile north-west or north of Cowan's, at 
the u Sharp hank/ 9 is an interesting vein-like mass of the same com- 
pact ore, varying from four to six feet in thickness. It has been 
excavated to some depth, and appears to run down vertically in the 
limestones of group IV. It is capable of affording much good ore. 

The neighboring localities, just spoken of, are doubtless associated 
with the same limestone. It may be that the loose blocks have been 
derived from a vein like the last, which has not yet been exposed. 
Some of the small blocks were seen with imbedded crystals of quartz. 

At all of these localities the ore is. more or less magnetic. They 
have been worked to considerable extent by the furnaces and forges 
of Sullivan. 

60. (b) "fy/ertone" Ore. — There is one interesting and extensive 
deposit of this ore, which, on account of its proximity to the Unaka 
group, we have found convenient to throw into this iron region. Its 
character, however, connects it with the next to be described. It is 
Hill's bank, in the eastern part of McMinn. The ore is a stratified, 
f ossiferous, iron-rock. The main deposit is a third of a mile or more 
in length, and at some points fifty or sixty feet wide. It is, indeed, a 
noble bed. For three or four miles, along its range, traces of the ore 
occur, and at several points it swells out into other important deposits. 

The ore is composed, in good part, of flattened oolitic or rounded 
grains, and frequently contains impressions of crinoidal joints. Owing 
to its separating into small blocks, it is sometimes styled "block ore." 
A small bloomary, five miles distant, uses the ore, and makes good 
iron — said to be "hard and tough/' The erection of a steam-power 
furnace, at some point convenient both to fuel and the bank, would, 
we think, be fully justified by the character of this deposit. 

In regard to its geological relations, it is most likely the dyestone 
member of Formation VI., occupying here, mostly detached from its 
associates, a great dislocation in the strata.. The mass exposed appears 
to be the outcropping edge of the stratum — the rocks in the vicinity 
dipping to the south-east. This is a point, however, to be investigated 
more fully hereafter. 
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61. 3d. The Magnetic Ore, or Magnetite. — This is the species to 
which lodestone belongs. Its powder is black, and highly attractable 
by the magnet. The pure ore is composed of 

Iron 72-4 

Oxygen 27-6 



100-0 



So that 100 lbs. of pure ore contain 72-4 lbs. of iron. 

62. This is a rare ore in Tennessee. We know certainly of but one 
locality affording it in workable quantity. Another, in Cocke county, 
is barely mentioned by Dr. Troost, The first locality — which we have 
visited — is in Crab Orchard, Carter county. It is about six or seven 
miles from the summit of the Roan, and lies at its base. The ore is 
associated with a greenish crystalline mineral, called sahlite, and 
occurs with this, and with the decomposing gneissoid rocks around it, 
in irregular layers, patches, and wedge-shaped masses, often several 
feet or yards in length. No well-determined vein has been exposed, 
though the ore and sahlite are found along a certain range for some 
distance. 

The masses taken out and used are composed of grains of ore 
mixed, more or less, with foreign matter, such as quartz, sahlite, etc. 
The locality occurs in Formation L, or the Mica-Slate series* 

The ore is worked at Hampton's bloomary, near the locality, and 
yields a most excellent iron. Several miles farther east, in North Caro- 
lina, are the Cranberry Iron Works, which use the same kind of ore. 

So much for the ores of the Eastern Iron Region. 

63. Its Furnaces and Forges. Statistics of these are given in the 
tables at the close of the article on Iron. 

There are nine furnaces, and all, but Tellico, cold blast ; of these, 
five were in operation in 1854, and produced 1855 tons of oast-iron — 
Tellico and Pleasant Valley producing by far the greater part. 

The forges are much more numerous, there being thirty-nine, of 
whieh thirty-two are bloomaries and seven refineries; making alto- 
gether, in 1854, 912 tons of bar-iron, and 480 tons of blooms. 
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In addition to these, there is* a rolling-mill in connection with 
Pleasant Valley Furnace. 

For remaining statistics, reference can be had to the tables. 

64. Remarks, etc. Although the actual production of this iron 
region is considerable, yet it can be and ought to be greater. IJitherto, 
a serious difficulty has been the want of a suitable market. The rail- 
roads of East Tennessee, however, and a fresh and vigorous enter- 
prise, are about, in -a great measure, to*emove the difficulty. There 
is one suggestion, nevertheless,, which we must be permitted to make, 
and that is with reference to an outlet for the iron of Johnson and 
Carter. 

A good macadamized road, leading from Taylorsville down one of 
the valleys to the Watauga, thence out through Elizabethton to the 
nearest railroad d£p6t, with strong and good bridges over all the 
streams, is very much needed ; it would give new life to the iron 
business in these counties, and, without doubt, quadruple it in a few 
years. As a matter of policy, the State, perhaps, ought to aid in this 
enterprise. We desire io see several furnaces and a rolling-mill in 
Johnson, and with such a road, in a few years there would be. 

65. We now pass to the western part of the Valley of East Ten- 
nessee. The middle part — -that included between the iron regions — 
has not, as yet, afforded any very extensive banks, or localities of 
iron-ore. Small deposites of the brown ore, however, are Very numer- 
ous. They can be found upon most of the cherty ridges, which are 
based on the limestones of Formation IV. The ore occurs, within 
limited areas, scattered through the soil. At some points enough 
could be obtained to supply a bloomary for several years. No forges, 
however, nor furnaces, are located in this part of thlB valley. 



SECONDLY, THE DYESTONE REGION. 

66. This differs from the Eastern in its geographical position, in its 
geological relations," and in its ores. 

Its extent — Running from out of Virginia into Georgia and Al*- 
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bama, it occupies a narrow strip of the State, lying at the base of the 
Cumberland and Walden's ridge, in the counties of Hancock, Clai- 
borne, Grainger, Campbell, Anderson, Roane, Rhea, Meigs, and 
Hamilton ; we include, also, the Sequatchee and Elk Fork Valleys — 
the former in Marion and Bledsoe, and the latter in Campbell. 

67. Its Ores. — The great ore of this field is the stratified red iron- 
stone, called at many points dyestone, being sometimes used for 
dyeing purposes. It is a variety of the red iron-ore, or hematite, and 
has already been spoken of. (See § 60.) 

It soils the fingers readily, . and is generally made up of small 
rounded and flattened bodies — for which reason it is often called 
lenticular ore. These bodies are generally minute, but sometimes half 
an inch or more in diameter, and irregular in outline ; occasionally 
they become thin scales. Not unfrequently the ore is partly made up 
of fossils — shells, corals, crinoidal jointa, etc., converted into iron-ore; 
sometimes it is covered with their impressions, or filled with their empty 
moulds, the substance of the fossils having been leached out by water. 

68. At some points the ore is hard enough to be quarried out in 
blocks, which is the case at Cumberland Gap ; at other points it is soft 
and easily crushed, as at Kimbrough's bank in Roane. 

The prevailing color is brownish red, though we have seen blufis of 
it of a beautiful crimson red* WheA first quarried it is fresh in ap- 
pearance, and the peculiar bodies spoken of, or the scales, have a 
bright steeHike color and lustre, approaching, in a few cases, in the 
soft variety especially, a true scaly specular ore. Found in fragments 
along the outcrops, on the ridges where ifr has been exposed for ages, 
it occasionally has a dull, dark, sandy and spongy appearance, and is, 
when of this character, of but little value. It serves, however, in this 
case, as a guide to the better ore below. 

The impurities contained in the dyestone are sandy and argillaceous 
matters, carbonate of lime, etc. 

69. Generally, the iron produced is excellent, both the pig-metal of 
the furnaces, and the bars of the bloomaries. At a few points, how- 
ever, the bar-iron inclines to be cold-short. 
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The chemical examination of the ores producing such iron is greatly 
desired; in fact, the examination of all, good and bad, will be of 
service. The knowledge of their composition, thus derived, will enable 
iron-masters to manage them much more satisfactorily. ' 

In addition to the dyestone, brown ore is found on the ridges, under 

» 

circumstances similar to those already mentioned with reference to 
the middle part of the valley. (See § 65.) The two aye sometimes 
mixed, with good results. 

70. Q-eological Position of the Dyestone. — Although, as before 
remarked, (§ 49,) the discussion of geological relations belongs to a 
different part of the report, yet it is necessary, in this case, to refer to 
those of the dyestone. It is, as we have already said, a stratified ore ; 
or, in other worlds, it occurs, like an ordinary limestone or sandstone, 
in a layer or stratum. For this reason it $an be traced out, and its 
quantity calculated, with far more precision than can be done for 
the other ores which have been mentioned. It is generally associated 
witfe variegated shales, or soft slates, and thin layers of fine sandstone. 

At some points thq strata are more or less calcareous, and approach 

i 

limestones in character. Imbedded in these rocks, it in general forms 
with them sharp straight ridges, which run along parallel with the 
eastern outline of the Cumberland.* 

• The section on the following page will exhibit its mode of 
occurrence. 



* In speaking of the occurrence of the dyestone, or, as it is often called, the len- 
ticular argillaceous ore, we hare, in this and the following articles, confined ourselves 
to Tennessee. It has, however, a wonderful range beyond the limits of our State. 
If identical with a similar stratified ore, in a series of rocka called, by our northern 
friends, the Clinton group, of which there is but little doubt, it stretches out north- 
ward through Virginia, Pennsylvania, into New York, and even into Canada. It has, 
in fact, been fraced out over a -good part of this entire range. At numerous points in 
the States mentioned, it supplies furnaces and forges with ore. Southward^ Jt reaches, 
as Professor Tuomey informs us, in his report of 1849, many miles* into Alabama, 
where it finally disappears beneath more recent formations. This extent, considering 
that the beds are very seldom more than three feet thick 4 and often but a few inches, 
is truly wonderful. 

We appear to have in Tennessee our full shase of this valuable ore. So far as we 
have been able to ascertain, It occurs nowhere in beds thicker or more plentiful. 

4 



* 
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Formation 6 is that which contains the dyestoneas one of its 
members. The layer of ore -is from s few inches to two feet thick, or 
more in some cases. The shales 
and smooth thin sandstones occur 
above and below it. 

No. 7 is a stratum of black elate, 
resting upon the formation includ- 
ing the dyestone, and is often use- 
ful as a guide in searching for the 
' ore. No. 5 is a great group of 
blue limestones below it 

Formation 6 occurs four times in 
the Section. At B, the rocks dip 
gently to the north-west, and ran 
under the mountain. The ore is 
quarried near the surface, on the 
north-western side of this ridge. 

At G and D the rocks all dip 
rapidly to the south-east ; in this 
case the outcropping edge of the 
ore is. worked. 

71. Particular Manges and 
Amount of Ore. — The following are 
the ranges which we have traced 
out mors or less perfectly. 

ldt. Commencing at Ihe Cumber- 
land Gap, the stratum of ore at 
B, in the Section juat referred to, 
coming out of Virginia, skirts the 
mountain closely, with but few m- 
-temtptions, all the way down to 
1 f Z I h" S Georgia, a distance of nearly one 
hundred and sixty miles. There are not more than three or four 
interruptions, averaging in length two or three miles each x «o that 
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in this range we have what may be regarded as & continuous band df 
ore, one hundred and fifty miles in length ! 

At Cumberland Gap the ore is from twenty-four to thirty inches 
thick, and of excellent quality. We visited a locality in Roane, 
belonging to Gen. G. L. Gillespie, t>f Kingston, where thejore appeared 
to be seven or eight feet in thickness, though -as yet no excava- 
tion has been made. At other points near by, which we could not 
visit at the time, it is said to be much thicker. In the southern part 
of the State it is less important Its entire average thickness must 
be at least twenty inches ; perhaps it is more. » 

At numerous points its quantity is greatly increased by the folding 
of the strata, giving often three or four parallel bands within a few 
hundred yards. 

T2. 2d. In Wallia's Ridge, and Powell's Mountain, in Hancock and 
Claiborne, ranges of ere occur from ten. to fourteen miles long. That 
of Wallin's Ridge is the most important, averaging ten or twelve 
inches. The ore -does, not appear to occur again, going eastward from 
Sneedville. 

73. 3d. There is a very important band ccramencing ten or eleven 
miles below Tazewell, near tjie mouth of Big Barren. Creek, and run- 
ping down through Anderson, east of Clinton, and, with some inter- 
ruptions, through Roane into Rhea and Meigs. It is nearly or quite 
one hundred miles lqqg ; at n^any points two and three feet in thicjc- 
nes& What has been .said of the lateral multiplication of the first 
band is true of this. 

This range crossep the Clinch and, below Kingston, the Tennessee 
River, at many points — a circumstance which renders the transporta- 
tion of the ore, to considerable distances, cheap and cpnvenient. 

74. 4th. The valley of the Elk Fork, in Campbell .County, is * 
remarkable and valuable locality of this ore. This narrow valley, 
commencing nearly twelve miles north-west from Jacksboro'j is a great 

t 

and abrupt depression, or gorge, in Cumberland Mountain. It is 
long, nearly straight, and runs north-eastward ipto Kentucky, along 
what geologists ,«aJl a dislocation, or a great fracture in the rocks. 
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The upper strata have been partially removed, and the valley cut out 
by water. 

The dyestone group forms the bottom rock in the upper part of the 
valley. Owing to the great number of minor folds, or wrinkles, in 
the rock, the ore-layer is repeated a great number of times, and crops 
out in numerous parallel bands for a distance of about five or six 
miles ; many of these are from twenty inches 'to three feet thick. 

On botfy sides, and at the head of this curious deep trough, the 
mountains are high, and abound in stone-coal. 

75. 5th. In the Southern part of the State there are numerous 
bands of ore, which possess more or less interest. 

One runs along with "White Oak Mountain, and can afford consider a- 

■ 

ble ore. 

There are two about Lookout' Mountain, one on each side ; these 
converge no* thward, and finally meet a few miles above Chattanooga. 
Other limited ranges occur in v Hamilton. 

In Sequatchee Valley the ore appears; traces, and some good 
deposits, could be found at intervals on both sides. 

T6. Furnaces und Forges. — As in the case of the Eastern Region, 
the facts in regard to these are given in the tables. There are, it will 
be seen, five furnaces, two of which have steam-power, and are hot 
blast. Only two of the number were in operation in 1854, producing 
1168 tons of cast-iron. One, the Bluff furnace, at Chattanooga — a 
new and excellent establishment- — has gone into operation within, the 
present year. 

The forges, 15 in number, are all bloomaries, aitd produced in 1854 
257 tons of bar-iron. 

We hope within a fetr years to see many more iron establishments 
i n this fine field. 



THIRDLY, THE CUMBERLAND IRON REGION. 

77. While examining the coal-strata of Cumberland Mountain, in 
Anderson, Morgan, Campbell, Scott, etc., the pleasure was afforded us 
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of discovering valuable deposits of an iron-ore not before observed, 
so far as we are informed, in Tennessee. It is the clay iron-stone ; in 
appearance, and in composition, quite different from those at present 
worked within the State. 

It is an impure carbonate of iron. An analysis before us, bj Pro- 
fessor Rogers, of one of the best specimens found in Pennsylvania, is, 
in 100 parts of ore,* 

Protoxydof Iron, 58.03 

Carbonic Acid, 35.17 

Lime, , 3.83 

Magnesia, , 1.77 

Silica, .. 1.40 

Alumina, 0.63 

Peroxyd of Iron, 0.28 

Bitumen, 8.03 

Water, t 1.41 • 

100.00 

Throwing it into another form, we have, in 100 parts, 

Metallic Iron,... v 41.25 

Oxygen of the Protoxyd abore, < 11.78 

Carbonio Acid, , 85.17 

Imparities and Water, , - 11.80 

100.00 



% 



The best ores, therefore, contain a little more than 40 per cent, of 
pure iron ; practically they yield 30 or 38 — sometimes, however, 
approaching 40. 

This ore occurs in nodules and balls, or in flattened concretions, 
disposed in layers, and interstratified with the shales of the coal- 
measures. These balls, or concretions, run up in size from small 
pebbles to masses weighing a ton or more. 

78. The clay iron-stones are generally considered a variety of the 
crystalline carbonate of iron called spathic or sparry iron. Though 
not as rich as some ores, they are, nevertheless, highly valued on 
account of their association with stone-coal. 



_i_ 



* Taken from (Herman's Manufacture of Iron, p. 80. 
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Whitney, in his "Metallic Wealth of the United States/' says; 
**This is, perhaps, the most important ore of iron; not generally in 
its sparry state, but afi a mixture with clay and the hydrated oxyd 
which results from its decomposition, and as constituting a part of the 
great Carboniferous Formation; hence, occurring with the coal required 
for its reduction, it becomes of great importance. 1 ' 

Again: "It is to the abundance of her coal-measure iron-stones that 
England is indebted for her vastly preponderating production of this 
metal; and- it is thus that she has been able to supply the rapidly 
increasing demand for railway iron, which the discovery of a new 
means of national intercommunication rendered necessary. The coal- 
fields of North and South Wales, North and South Staffordshire, etc., 
while they furnished fuel to smelt the ore, furnished the ore itself, and 
the necessary flux from the same shaft, with hardly any increased 
expense beyond what it would have cost to raise the coal alone/ ' 

79. In the course of our investigations in Tennessee, we have seen a 
bluff of shale forty or fifty feet high, with numerous layers of these 
nodules and balls occurring through it. It is not our object, hqwever, 
to give at present any details in regard to its amount, extent, etc. 
This we defer until further and more extended observations are made. 
From what has been seen, we attach much importance to these dis- 
coveries, and feel confident of adding another important iron-field to 
those already known, r 

80. There is another ore of iron which has lately attracted much atten- 
tion 1a Scotland and other countries. It is a coaly impure carbonate 
o£ iron, peculiar to the coal series, and called the black-bcmd or Mushet 
ironstone. Indications of this have also been discovered in our coal- 
measures, which we regard with much interest, and which may, by 
feature developments, become important. 

Finally, in addition to the carbonates of iron, more or less brown 
hematite is scattered over the Table-land. .What its importance is 
remains to be seen. 
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FOURTHLY^ THE WBSTSRH IftOH M8H0N. 

81. Its Extent and Ore-banks. — How the Ore Occurs. — This great 
iron -field lies in the counties of Stewart, Montgomery, Benton, 
Humphreys, Dickson, Decatur, Perry, Hickman, Lewis,. Hardin, 
Wayne, and Lawrence. It runs directly through the State, and is 
about fifty miles wide. The whole area is an extended plain, cut up 
by the valleys of streams flowing into the Tennessee, Duck, and Cum- 
berland Rivers, and by the valleys of the rivers themselves. , Between 
these valleys there are often wide flat areas — characteristics of the 
Highland fiim of Middle Tennessee, (§ 31,) to which, by the way, this iron 
region mostly belongs. Occasionally the country is rolling, especially 
the limestone portion of it. 

82. Over this whole region, valuable deposits, or banks, more or 
less isolated, some of them of great extent, are freely scattered. 
Though in some respects similar to the banks of the Eastern Region, 
yet they differ in their geological relations, rest upon a very different 
limestone formation, and do not occur in long troughs, or coves 
bounded by mountains. We find them in, or in good part forming, 
many of the "knobs" and ridges, which, rising up ftfom one hundred 
to three hundred feet, lie in between the small branches, or skirt their 
valleys. At many points these ridges, extending for one, two, or, in 
a few cases, even three miles, are made up of deep and immense 
masses of flinty matter, or chert and ore mixed with clay, all resting 
upon a siliceous or cherty* limestone basis. The limestone does not 
always appear near the banks, being >vered over by their loose 
masses to a depth of from fifty to two hundred feet — such being the 
thickness of the deposits. 

83. The ore occurs In great blocks, lumps and "pots," isolated or 
in great heaps, or in irregular veins, layers, etc., from a foot to twenty 
or more feet in thiekness, scattered at intervals through the banks, ia 
among the clay and chert. • 

* Chert is an impure flinty rock. Masses of it are common in some limestones. 



48 



GEOLOGY 09 TENNESSEE. 



Such is the general character of the heavy deposits. Some of the 
localities do not abound in ©hert, but afford the ore in beds of red 
clay alone. 

The ore is raised from excavations made either in the tops of the 
ridges, or in their sides — all being open to the day. As yet, in the 
aggregate, but little impression has been made upon it. It appears to be 
almost or quite inexhaustible. Hereafter we hope to be able to*give a 
catalogue of the banks, adding all the important facts in regard to them. 

84. We have as yet confined our attention to the western side of 
the Highland Rim; but this iron- field has, in fact, a counterpart, 
though of much less extent and importance, on the eastern side, lying 
in the range of counties along the base of the Table-land, including 
White, Warren, Coffee, etc. These counties have afforded some ore, 

and one bloomary is now in operation on |iocky River, in Warren. 

* * 

We look forward with interest for greater developments in this 
detached section. 

85. The Varieties of Ore. — With the single exception of the Marion 
bank, near Clifton, in Wayne, they all belong to one species — the 
brown iron-ore, or limonite. (§ 52.) The varieties occurring are the 
compact, " honey-comb,' ' pot, and pipe ores and ochre. The first 
three are common, and are found at nearly all the banks. "Pots" 
often occur, filled with decomposing chert, frequently with water, and 
a few hav$ been noticed enclosing splendid crystals of selenite. The 
pipe ore is abundant at some localities in Stewart. 

The ores are generally excellent, and make good iron. We propose, 
hereafter, to analyze and classify them all, so far as necessary. The 
following analyses were made by Dr. Troost. 



No. 


— » 
Peroxyd 


Oxydof 


Water. 


Earthy 
matter 


Per cent, of 


. Locality. 




of ivon. 


Manganese; 




and loss. 

< 


pare iron. 


9 


1 


88-0 


1-0 


14-0 


20 


68-1 


. Perry county. (?) 


2 


63 


20 


15-0 


200 


441 


Hiekman county. 


3 


800 




12-0 


80 


660 


Brotrnsport. 


4 


800 


1-0 


15-0 


4-0 


660 


Bear Spring. 


6 


76-5 


5-0 


12-0 

* 
> 


6-5 


* 63* 


n ti 
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- 86. The ore of Marion furnace is red, and related to the "dy£- 
stone." (§ 67.) It is a fine granular ore, at some points hard and com- 
pact, at others soft, unctuous, and staining a deep red. It occurs in 
several knobs in the region, and is irregularly arranged in layers, with 
red clay and shaly matter. The ore is highly esteemed, and yields an 
excellent iron. ' . • ' . . 

87. (geological Relations of the Western Iron Region. — The rock 
upon which the deposits are based is the lower or cherty part of the Car- 
boniferous Limestone, or perhaps, in some cases, the upper part of the 
Siliceous Group.* The loose chert of the banks often contains carbon- 
iferous fossils, and at some points, with the clay and iron-ore, affords 
obscure traces of original stratification. In faot, the banks sometim.es 
appear, as perhaps they are, like great leached masses, the insoluble 
residue of many feet of cherty limestone, the calqareous part of which 
has been dissolved jand removed by water. 

We are inclined to think that the ferruginpus chert of this lime- 
stone has been the great source of the peroxyd of ths ores. Liberated 
by its decomposition, the iron-oxyd, in some form or other, lias per- 
meated the loose leached masses, and has been finally left in the beds, 
veins, pots, pipes, etc, in which we rfbw find it. There are many facts 
supporting this view* 

We will 9|dd, however, that at many pointa the banks afford water- 
worn gravel — carboniferous- cherty pebbles— an evidence of drift 
aetion, due, however, it may be, to local or littoral causeB. We shall 
take another opportunity to speak of this interesting subject. 

.The Marian bank alone rests upon "knobs" of the "gray lime 
stone' ' group. 

88. Furnaces and Forges. — There -are in this splendid field thirty- 
five furnaces, and the blast of all but two created by steam-power. 
Many of them are extensive and elegant establishments. Thirty-one 
were in operation in 1854, and made 87,288 tons of i*on. > 

There are four bloom&ries, making, in 1854, 91 tons of bar-iron. 



-* ♦ 



* tfor descriptions of these formations, see Ckapter YL 
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The refineries, thirteen in number, are generally efficient establish- 
ments, having about fifty-nine fires. They made in 1854, 6,808 tons 
of blooms, and a few tons of bar-iron. ^Further statistics are given in 
the tables. 

89. Suggestion.— The development of this iron region would >be 
greatly facilitated by the building of two macadamized roads, which 
Would be comparatively short and cheap; one, say, from some point 
in Hickman, south of the Duck River, out to the Tennessee ; another 
from the northern part ef Hickman, or the southern part of Dickson, 
to the nearest de'pcSt of the contemplated railroad to pass through the 
latter county, or, if that is not built, out also to the Tennessee. 

The character of the country through which they would pass, admits 
of good and cheap roads. We think this a matter of much import* 
ance, the effect* of which would be to greatly increase the wealth «f 

those counties, and thus to augment the revenue of the State. 

< 

90. Conclusion, Fuel, Tables, etc* — This concludes our present 
account of the iron-ores and iron-fields of Tennessee. We regard H 
simply as an outline of the subject, yet we trust it will serve to Con- 
vey an idea of the extent and value of our resources, and to. awake* 
in the State more interest in the manufacture of this metal, which, if 
not one of those technically called precious, is nevertheless practically 
more precious than &U. 

91. We add a word in regard to the fuel used by our furnaces and 
forges. As yet it is throughout the State wholly charcoal. Wood in 
the iron-fields is cheap and abundant, and will be for many years. 
When we need it, we have inexhaustible supplies of stone-coal in the 
bosom of our Table-land, and by that time railroads, as well as our 
rivers, will bring it to the very mouths of our. furnaces. 

. 92. In reference to the tables which follow, we can simply say, thai 
we have labored to make them aectfrate. Very many of the furnaces 
and forges have been visited in person, and most of the information has 
been obtained from the iron-masters themselves, Hereafter we, shall 
aim to complete the tables, by adding columns ef the cost and amount 
of ore and fuel, the cost and kind of labor, the capital invested, etc., etc. 
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94, TABLE OF THE BLOOMABIES, INCLUDING THE NUMBER OF FIRES, 

PRODUCTS IN 1854, ETC. 

(a) Eastern Iron Region. 



COUNTY. 


No. of 
Forges. 


No. of 
fires. 


1854. 




Fires 
used. 


Tons- of 
tar-iron 

matte. 


Carter...-..*.. 
Washington..' 

MoMinn...... 


14 
5 

2? 
2 
6 
1 
1 
1 


26 
10 

4? 

4? H 
• 9? 

1 

1? 

1 


26 
10 

4? 

4? 

7? 
1 j 
1? 
1 . 

> 


367 
168 

30? 

55 

95 
2 

12 

13 


All use brown hematite. 
B. hem. gnos tly ; also magnetite & r. h. 
R. hem. See table of refineries & note. 
One, cinder & b. hem., the other b. h. 
Brown hematite. 

<< ' it 

tt It 

Dyestone. (See { 60.) 


(b) Dyestone Region. 


Claiborne .... 

, Campbell. v .. 

Anderson .... 

Roane 


1 
3 

5 

? 

• 

1 
6 


1 

5* 
10 

9 

• 

1 

.10? 


• 


« 


When operating uses dyestone. 

Dyestone, Sometimes with br» hem, 
a tt tt 

Several old forges, not operating. 

Dyestone. 

a 


-4 
5 


90 
105 


1 
10? 


7 
55? 

> 


Rhea 


k . 


(c) Western Iron Region. 


Lawrence .... 


3 
1 


3 
1 


3 
1 


80 
11 


2240 lbs. to the ton. 

»_ n — , . s 


Total 


51 


87 


78 


1090 

t 



i 

So far as we have been able to ascertain, this table includes all the 



working Moomaries in the State. There are other old blooming forges 
which have gone partly or entirely dows- Some of them in the 
Western Region have been converted into refineries. 

It is proper to state that most of the tloomaries in the table were 
sot in operation more than half of 1854, owing to the unusually low 
stage of water in the streams — all of them deriving their blast from 
water-power. 



iRoir. 



• 
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95. TABLE OF THE REFINERIES, INCLUDING THEIR FI^ES, PRODUCTS 

IN 1854, ETC. 

(a) Eastern Region. 



COUNTY. 



Carter* 

Sullivanf.... 
Washington. 
Monroe 



No. of 
forges. 


No. of 
Ares. 


OPERATIONS 07 


1864. 


Fires 
used. 


Tons of 

blooms 
made. 


Tons of 
bar-iron. 


3 

2? 
1 
1 


6? 
8? 
6 
2 


2? 
6? 
5 
2 




20? 
75? 

75 




480 





Most likely more iron made. 

Pleasant Valley Works. 

In i856, working old cinder. 



(b) Western Region. 



Davidson J ... 

Dickson [| 

Montgom'ryg 

Stewart 

Humphreys^ 

Hickman. .<.. 

■» — - " 

Total 



2 
1 
5 
2 

1 
2 


10 

6 
23 
14 

4? 

2? 


5 

4 
17 
14? 

4? 


600 

140 

2900 

3068 

100? 




20 










20 


79 


59 


7288 


190 



One not operating in 1854. 
One run-out fire besides. 
Three steam-forges. 
Both steam-forges. 

Formerly bloomaries. 



* 9 

A ton of blooms in the Western Iron. Region is 2464 lbs. It may 
be that the 4:80 tons made at the Pleasant Valley Works were esti- 
mated at 2240 lbs. per ton ; if so, the total amount will be reduced to 
7244 bloom tons. The bar-iron is estimated at 2240 lbs. to the ton. 

The table gives less than the actual production of 1854. It has 



♦ Product of one small forge not included. 

f There are /owr forges altogether in Sullivan, making in 1854 about 105 tons of 
bar-iron. Our information is not sufficiently definite to enable us to separate satis- 
factorily tha refineries and bloomaries ; in fact, some of them have both refining and 
blooming fires. 

X One did not operate in 1854. 

H Operated but part of the year. 

§ Having no Statistics from the Tennessee forge, in Montgomery, its fifoes, 'producls, 
etc., are not included. 

f This forge did some work in 1854. We have not been able to procure the neces- 
sary items in regard to it. 
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been almost impossible to get the necessary information from some of 
the forges. 

Between 2000 and 3000 tons of the blooms were converted into 
manufactured iron by the Cumberland Rolling-Mill in 1854; the 
remainder was mostly sold in Cincinnati — some in Pittsburgh. 

96. TENNESSEE BOLLDTGKMILLS — THEIB PRODUCTION, ET<?. 

There are three rolling-mills in the State ; two in JIast and one in 
Middle Tennessee. 

1st. Pleasant Valley Rolling-Mill, in Washington — R. L. Blair & 
Brothers. Manufactured, in 1854, 480 tons of blooms into nails. This 
rolling-mill, as before stated, is connected with a furnace and forge, 
all located at the same point on the Nolichucky. The works are 
driven by a splendid water-power. 

2d. The Rolling-Mill at Loudon, in Roane — Samuel M, Johnson 
& Co. Operated on a limited scale in 1854. Amount of. products 
not known. 

3d. Cumberland Rolling-Mill, in Stewart— ^-Woods, Lewis . & Co. 
Product in one year, from October, 1853, to October, 1854, 2223£ 
tons of manufactured iron, which was distributed about as follows : 
1000 tons to Memphis, Vicksburg, and New Orleans ; 800 tons sold in 
Nashville; 423 tons sold at the works, and consumed in Kentucky 
and Western Tennessee. 

4 

Two furnaces — Bellwood and Bear Spring* — and a refinery, with 
eight fires — all steam-power establishments — are connected with this 
rolling-mill. Their respective products, for the time specified above, 
are : pig-metal, 3241 J tons ; blooms, 2068 J tons ; manufactured iron, 
2223J tons. 

The entire value of all the iron produced in 1854, including pig- 
metal, castings, blooms, and manufactured iron, is but little short pf 
two millions of dollars. 



'* * 



* Dover, No. 2, now takes the place of the old Bear Spring furnace. 
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Thus the iron interest is already one of the most important in the 
State. Let it be nourished with care. Resources are not wanting to 
augment it a hundredfold.* 



SEIOTIO Nil. 
COPPER. 

First, the Ducktown Mines. 

9T. We can give, at present, nothing more than an outline of the 
developments at Ducktown ; to present them complete, would alone 
require a respectable volume. Enough, however, will be said to 
convey a correct idea of the nature of our resources in that quarter, 
and to enable those interested in metalliferous regions elsewhere in the 
State to make such comparisons as they may desire. We wpuld 
especially invite the attention of such persons to the characters pre- 
sented by the Ducktown veins, and to their mode of occurrence. In- 
formation can be thus derived which will be of great service to the 
explorer. 

98. Situation of the Mines, and Face of the Country. — The Copper 
Mines of Polk county are situated in the extreme south-eastern part 
or corner of the State, adjoining the Georgia line, on the one hand, 



* We think we will be doing our iron-masters, etc., a set-vice by calling their atten- 
tion to the republication, in the " Mining Magazine," of a great and practical work on 
the manufacture of iron, the title of which is as follows t 

"The Iron Manufacture of Great Britain, theoretically and practically considered, 
including descriptive details of the Ores, fuels, and fluxes employed ; the preliminary 
operation of calcination ; the blast, refining, puddling and balling furnaces, engines 
and machinery ; and the various processes in union ; statements of the quantity of 
material ; period of time and amount of power consumed in the successive etages ; 
cost of raising minerals ; and manufacturing crude and finished iron ; and analytical 
researches into the economy of fuel in blast furnaces. By William Truran t C. E. Illus- 
trated by twenty-three plates of furnaces and machinery in operation. London, 1865." 

The republication of the entire work, with the plates, and with American notes, waft 
commenced in the November number (1855) of the " Mining Magazine." This maga- 
line is published monthly by William J. Tenney, 98 Broadway, New York, at five 
dollars per annum in advance. 

5 
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and but a few miles from North Carolina, on the other. The region 
in which they occur — an old Indian province— is called Ducktown. 

About the mines the surface of the country is rolling — cut up into 
knolls and ridges, which are tolerably uniform in height and appear- 
ance. The entire region is a part of an elevated basin or trough, 
lying between the Unaka bed, before described, (§ 18,) and the ranges 
of the Blue Ridge farther east. At Ducktown, this basin is about one 
thousand feet above the Valley of East Tennessee, (§ 22.) The part 
included within our limits may be said not to belong physically to 
Tennessee. The line separating us from North Carolina, a few miles 
before reaching the Hiwassee, suddenly leaves its south-western 
mountain range, and runs in a direct course nearly south, to the 
Georgia line, thus cutting off a small triangular portion of the former 
State, including not far from sixty square miles, and throwing it into 

* 

our own. This v deviation was a happy accident for Polk county, and 
for the State. 

99. The Ducktown region is intersected by the Oeoee River; the 
course of which, after entering Tennessee, conforms successively to the 
character of this region, and to that of the mountain ranges through 
which it afterwards breakau Coming out of Georgia, this stream — 
passing in the meantime through the southern part of the mining 
district — flows quietly north-westward for about five or six miles, until 
it strikes the eastern range of the Unaka group. At this point it 
begins to descend in rapids through the wild narrows of the mountains. 
For twelve or thirteen miles in its tortuous course, it rolls along over 
the rocks, while high and grand cliffs of slate and conglomerate come 
down to the 'water's edge on both sides, scarcely affording at any point 
space enough for a garden spot. After living the narrows, the river 
flows for four t or five miles through a more open valley, and then 
escapes entirely from the mountains into the great valley b^low, 

100. Along the river, through tho narrows, a good road, running but 

little above the Water's edge, has been cut out of the cliffs,* through 

. .■ — * — ■ « ■ — — — * 

* Should a railroad be built along the Ocoee, this work will be a valuable contri- 
bution toward it 
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the indomitable energy gf Mr. John Caldwell, one of the principal 
pioneers in the Ducktown developments. The magnificent scenery 
along this road, enlivened by the Constant roaring rapids, will itself 
more than repay the amateur on a visit to the copper mines, long 
before he reaches his destination. 

The whole Unaka bed at this point is, on ah air-line, about nine or 
ten niHes wide. 

101. Historical Sketch.* — For several years previous to the discovery 
of the Ducktown mines, considerable excitement had 'existed through 
the country, for many miles around, in consequence of the discovery of 
gold. (See Skction IV.) In 1843, a Mr. Lemmons— one of the gold- 
hunters — being pleased with the appearanoe of things at the point 
where the Hiwassee mine fs now located, began to wash in the branch 
for gold. At first he thought himself highly successful, finding an 
abundance of what he toot to be the precious metal. Upon a second 
examination, however, it proved to be crystals* of red copper <?r«.f 
This discovery led to no very important results. " Some further work 
was done by Mr. Gbrant, who found several rich specimens of 'native 
copper/' 

*102. Some time afterwards, it appears, the property got into the hands 
of a company, who, in their limited operations) discovered the " bUtck 
oxyd" which has been so far the most important ore of the urines, 
Its nature ancj. value, however, were unknown to them. The company 
forwarded a quantity of "samples" of various rocks, etc., found in 
their work, and in the vicinity, to New Yo*k for exanrination, but 
regarding the black ore as worthless, they, with perhaps the exception 
of a single fragment, did not include it. The report received, as 



* The following facts, bearing upon the history of the mines, have been collected 
from a variety oi sources ; some of them from gentlemen directly concerned We are 
especially under obligations to Dr. Charles A. Proctor, State Assayer, and formerly of 
the mines, not only for the tables included in this article, but also for several maps 
and sections relative to Ducktown. Valuable facts, too, have been obtained, and 
quotations freely made, from an article on the " Copper District," in The Southern 
Journal of the Medical and Physical Sciences, 

f Red oxyd of copper. 
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migl^t have been expected, was unfavorable, and resulted in the winding 
up of operations for that season. 

In April, 1847, Mr. A. J. "Weaver, a, German, informed the com- 
pany of the value of the black oxyd, and, securing a lease from them, 
commenced mining Operations. The result of this work was the ship- 
ment of ninety casks of or,e "to. the Revere Smelting Works," near 
Boston, the value of which was thus reported : " Three casks were very 
poor, of a reddish clay, so that they were not sold. The balance were 
jut up in two lots. Nq. 1, of 18,750 lbs., deducting water, was worth 
32*5 per cent.; No. 2, of 12,460 lbs., was worth 14-5 per cent- 
copper."* Meanwhile,, Weaver having left, operations were suspended. 

103. There is another circumstance bearing upon the discovery of 
topper at other points in Ducktown, which is in place he v re. 

The sqpe year, 1847, Mr. B. 0. Ihiggar, attracted by the high 
price of iron in this region, and the immense masses of iron-ore, or 
u gossan" which occur along the outcrops of many of the veins, com- 
uaenoed building a forge for the manufacture of iron, on property now 
belonging to the Cherokee mine. In 1848, the forge was completed; 
but this enterprising gentleman was doomed to disappointment. The 
iron produced was red-shortrf and of but little value. " If heated to 
% white color, and immersed in. water until cold, it would show a very 
thin copper precipitate on the surface. Sometimes the forge flame 
had a green tinge." After fully trying the "gossan" of Ducktown, 
]#r. Duggar was finally compelled to get his ore from a distant 
locality.. The facts thus developed had their effects ultimately upon 
the copper interest*. 

In May, 1849* the property which Weaver had leased was secured 
by another person, who let it remain undeveloped until 1850, when 
general attention began to be called to the mines. 

104. In order to show the spirit which animated and the circvm- 
atances which surrounded some^ of the pioneers in the development of 



* From a letter written by Weaver to one of the company from who* lie tad leaaejd. 
f "Brittle, or breaking abort when red-hot." 
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this copper region, we take the liberty of quoting the following inter- 
esting letter, written fcy Mr. John Caldwell, at the request of Dr. 
Procftor :*= — 

a Gentlemen: — I came to Ducktown in 1849, scouting for copper, 
and found Borne five or six tons in a cabin, ten feet square, on thd 
property now known as the Hiwassee. I found the country unex- 
plored — the school section, a property now worth a million of dollars, 
attracting little or no attention. Sat down in the woods for thre* 
hours, to mature a plan to control and open the section. I owned, at 
the time, one twenty dollar bill. After three hours' reflection, resolved 
to call a meeting of the citizens of the township, and make a speech 
Explanatory of the value of the school section, and of the import- 
ance of leasing it for mining purposes. Told the people that as sooA 
&s the mines 'could be opened, their condition would be improved, and 
that civilization, intelligence, comfort, and wealth woujd bd the inevi- 
table results. At the conclusion of this remark, a speaker arose in 
the crowd, and informed me that a large portion of the inhabitants 
teid come here to get away from civilization, and if it followed them, 
they would run again. After the speech was made, drew up a memo- 
rial to the Legislature, praying the passage of a law authorizing tib* 
commissioners to give a mining lease on the school section. The 
memorial was signed by a majority of the citizens, and, on personal 
application, the law was passed, and under it the lease was taken. In 
May, 1850 2 commenced mining in the woods. In the same year sunk 
two shafts, and obtained copper from both of then*. The excavations 
made did not exceed twelve, feet — at that "depth the, copper being 
found. Commenced mining at the Hivrassee mine in 1851, in connec- 
tion with S. Congdon, the agent of the Tennessee Mining. Company. 
Built a double cabin, and taught Sabbath-school in the kitchen end of 
the establishment, aided by young Mr, Walter Congdon." % 

In regard to the road down the Ocoee, of which we have already 
spoken, (see § 100,) he says : " While this same miner" — ?ne who had 



* Southern Journal, yol. iii., page 43. 
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spoken irreverently of their* laudable Sabbath-school efforts — " wus 
planning a way to pack the copper ore out of the mountains on mules, 
I surveyed the Ocoee River, and determined to make a road eighteen 
utiles through an impassable desert. I had no means, but a strong 
determination to surmount every obstacle. Going ta a Methodist 
camp-meeting, I obtained permission to make a road speech in the 
recess of Divine service. The speech over, we took up a collection, 
principally on credit and payable in trade. This, however, served the 
purpose ; and on the 6th of October, 1851, the work was commenced. 
On the first day, three hands worked; on the second, two ; and the third, 
Worked alone — public qpinion, strong and powerful, being against the 
enterprise. On the fourth day, hired a dozen Cherokees. Thus 
began one of the most important projects in the State, which was con- 
summated in two years, • at s*n expense of about $22,000. The Ten- 
nessee Company cajne early to help in the enterprise, but the Hiwassee 
held back till fourteen miles of the road were passable for wagons. 
At the close of the first year, Robert McCampbell was employed as 
the engineer of the road, after which I again turned my attentkm to 

raining.' ' 

105. As a continuation of this historical sketch, we append the 
following table of the mines, made out the last of September, 3,855. 



No. 


Name of Mine. 


, . * .. 

When opened. 


By whom. 

- 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 

• 

14 

i £— 




August, 1850. 
October, " 
October, 1851. 
Noyember, 1852. 
December, " 
April, 1853. 
June, " 
July, " 
Sept. " 

it it 

Not. " 

February, 1854. 

August. " 
tt «• 


T. H. Callaway. 
J. V. Symons. 
Jokn Caldwell. 

Samuel Cbngdon. 
John-M. Dow. 
Capt. J. Tonkin. 
C. A. Prootor. 
Capt. J. R Pffl. 
C. A. Prootor. 

Wffliam Bunter. 

Capt. Williams. 

. William MajfieW. 


vOCDoOO •«in< > 4ii>i« 




Hancock* M .. . 



* Or London. 
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106. The Geological Character of Ducktown and Vicinity. — The 
triangular space which includes the mines, and of which we have spoken, 
(§ 98,) is mostly made up of a slaty rock called mida-schist or mica 
slate,* the layers of which dip or incline at a great angle, more or less 
towards the south-east, their outcropping edges ranging m conse- 
quence about nerth-east and south-west. It is among these layers 
that the copper veins lie, dipping as they dip, and appearing in out- 
cropping lines along the surface as they do.f 

In going from the mines down the Ocoee, the mica-slate series termi- 
nates when we reach thd narrows. Here commences a splendid section 
of conglomerate and half-metamorphic chlorite and clay slates, all 
interstratified for miles. (§99.) These continue most of the way 
through the mountains, the gray sandstones and quartzose rocks of For- 
mation III. finally appearing along their western flanks, .After pass- 
ing the mountains, the limestones and shales of the valley are met with. 

107. The Copper Veins. — Within an area not more than six miles 
long and half as wide, there are at least seven or eight distinct and 
remarkable veins, and the probability is that there are others in the 
same region and vicinity yet undeveloped.^ These veins are of various 
lengths ; some of them are continuous for Several miles ; and are gen- 
erally parallel. Their location, course, extent, etc., are best seen by 
referring to the map, on which, in a general way and according to the 
best data we could collect, their outcrops are traced. 



* In addition to the mica slate aboye mentioned, talcoae slates and layers of tough 
hornbleruk rook occasionally occur, interstratified with the rest Veins of $gpts 
running across the strata are quite common. 

f This arrangement of the layers or strata, and their included veins, may be illus- 
trated by placing a book, containing, say, a few plates, in a highly inclined position, 
with its back resting upon a table, and its front edge up. If now its inclination be 
directed towards the south-east, or, in a word, if the book be so placed that water 
wUl run down its side in that direction, its inclination or dip, and that; of its leaves, 
will be the same as that of the slates under consideration. The latter will be repre- 
sented by the leaves, while the copper veins will hate their counterparts in the few 
thicker sheets devoted to the plates. 

X Since the above was written, we have been informed by a gentleman, whose autho- 
rity cannot be questioned, that another vein has very recently been discovered, a few 
miles west of any hitherto known. 
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Some of these, or allied reins, are also found in the same Tango in 
Georgia, and perhaps, too, to the north-east in North Carolina ; bat 
the most raluable, so far as known, are included in the region under 
consideration.* 

108. They are all remarkably similar in character-! The following 
section! will illustrate their mode of occurrence, extent, etc. 

copria viin. 



ft 



II 



S, 8, B, surface of the ridge intersected. £, E, E, mica slate. A, B, B, and C, the 
vein. D, "gossan" on the surface. 

109. It will be seen that the vein is composed of three distinct 
portions. 

The upper part, A, is a heavy mass of light porous iron-ore — an 



* No reference is here made to the mines of Carroll, etc., in Virginia. 

t They are called by some ngregated Teina, meaning thereby, that the great sheets 
which compose them have been formed by the gradual separation and concentration 
of mineral matter originally diffused through the surrounding formations. We shall 
take another occasion to speak of this. 

X It is very desirable that a clear idea should be obtained of what a section Is, and 
of its nse in geology. In the first place, the face of a perpendicular bluff or cliff — 
jost sneh as occur along-our rivers— presents a natural lecticn, exhibiting the character 
of the strata whioh comprise the Muff. The edges of the rocks are erpesed along its 
face, and indicate at onoe the order, thickness, kind, and often the position, as to 
whether horizontal -or inclined, of the strata in the hill, ridge, or upland immediately 
back, and of which the bluff forms a part. An artificial section of any hill, ridge, 
plain, basin, etc., is the representation of the rocks or strata as they would appear were 
they exposed in the face of a blnff running across or through such hill, ridge, etc. 

For example, we have in the section above a representation of a supposed bluff, 
made by cutting through one of the ridges containing a copper vein. So, too, in the 
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impure hydrated peroxyd — to which the miner's term gossan is uni- 
versally applied. This is the* material that Mr. Duggar (see §103) 
attempted to work in his forge. The gostan is .found at many points 
along the outerops of the veins, especially on the knolls and ridgesr 
Sometimes it occurs in great l>anks or blocks, scattered over a space 
fiftyor a hundred feet wide. In- the section, D represents the surface- 
gossan. 

110. The portion B, B, is a bed or mass of dark or black copper- 
ore — an impure black oxyd — some of it containing as high as fifty pef 
cent, of metallic copper, but averaging from sixteen to twenty. At 
some points, the ote is mixed, more or less, with, fragments of quartz 
and iron pyrites: 

This bed has furnished as yet all the ote shipped from the mines. 
Its vertical thickness is variable :' at some points it swells out in great 
masses many cubic yards in volume ; >then again it becomes a thin, 
irregular layer. l!he average, perhaps, is between two and three feet. 
In Width, of course, it varied with the veins ; these, at some points, 
are fifty and «ixty feet wide* — the average, however, being much lower. 
Its distance from the surface is also v&riabit, and dependent in part 
upon topographical features. On high ground it is often from seventy 
to ninety feet ; in the valleys, much less — perhaps about twenty-five. 
The distance appears to be the same as that of the water-level; in 
other words, to be the same as that to which it is necessary to go — ia 
digging wells, for example— to reach water*. 

111. The lowest party C, which, runs down indefinitely, is a hard 
u arsenical" rock, so-called, containing irok, sulphuf, and generally a 
variable per centage of eopper in the form ef sulphuret. It often, 
too, encloses quartz and fragments of mica slate. 



general section at the bottom of the map accompanying the report, we have, in a word, 
the faoe of an exposed bluff, running entirely through the State. 

These sections are constructed from data collected by travelling oyer the fine of 
country to be represented, and by carefully observing, at the same time, the character 
of the rocks as they successively appear on the surface, as, for instance, the edges 
of the strata cropping out on the hillsides, or ui the valleys, etc 
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The vein was once undoubtedly filled to the t6p with this material. 
The gossan and the black qxyd have been derived from its decomposi- 
tion, which has taken place mainly, as we think, through the action 
of water. The- original "arsenical" ore, in the slow progress of its 
decomposition downwards, has left behind the resulting light porous 
gossan. The heavier black oxyd, on the other hand, in some form or 
other, has been constantly carried downward, until it has formed, 
resting immediately upon the undecomposdd mass, the bed of black 
ore, as we now find it** 

112. Although the amount of the black oxyd is great, yet,, as may 
be inferred from the mode of its occurence, it is not inexhaustible. 
Many, stopping here, have put too low an estimate upon the value of 
these mines. They have conceived tnat when thi* bed of or0 shall 
have been exhausted, the mines will be worthless. Thifr is doubtless a 
great mistake. Their ,value in fact depends upon the richness of the 
lower part of the veins. * To determine this — to know how <ich in 
copper the so-called arsenical rock may be, has been an important 
question, which so far has been answered favorably. Several shafts 
have been sunk with a view of testing this matter, the results 
of which thus far have been very satisfactory- Capt. Harris, in the 
Third Annual Report of the Hiwassee Company, says: "At the 
depth of one hundred and forty-two feet from the surface, or sixty 
feet below our adit leytel, I have another eross-cut of sixty-four feet, 
at which point I have cut the lpde, where we have a fine bunch of 
yellow sulphttret exposed/ to view. I have not as yet struck the foot 
wall. The fkrther I get into the lode, the better it proves to be. I 
am at present in the lode five feet ; if it continues to improve, it will 
surpass any thing I ever saw." We look confidently for the most 
favorable results from these test shafts, f 

* Perkaps the decomposition of the original matter has furnished soluble salts of 
copper, which, coming in contact again with the same matter under different conditions, 
have themselves been decomposed, and the oxyd precipitated. A very intelligent 
gentleman, connected with the mines, assures, us that he has observed such decomposi- 
tions as the latter. 

f Since writing the above, we have received additional and interesting information. 
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113. Present Production of the Mines. — The following table gives 
the product and the condition of the mines for the month of Septem- 
ber, 1855 ; also, the per centage of the last ore sold, and the points 
where sold. 



. No. 


Name. 


Pounds produced 
in Sept. 1855. 


Value per cent, 
of ore last sold. 


Where seld. 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 


East Tennesseef .... 


269,174 

217,641 
254,172 

281,714 

279,614 
239,716 
267,146 


24 

26 
29} 

23| 

29 
41 
86 


New York. 

Baltimore. 
London. 

Boston. 

London. 
<( 







According to the table, seven of the mines produced in September, 
1855, 1,809,177 lbs., or a little more than 807J tons. Though we 
have not the facts necessary to determine accurately, yet the value of 
this ore is perhaps about $80,000. 

114. We add, on the following page, another table, showing the 
present extent of the operations, 'and the entire amount of ore shipped 
from the mines since their first opening. 

It will be seen that eight mines have produced and shipped 
14,291 tons, worth more than a million of dollars. The Hiwassee 
alone has shipped 4156 tons — about two-sevenths of the whole. 



Capt. Harris reports as follows : "The vein has been intersected by a cross-cut sixty 
feet lower, being two hundred feet from the surface. At this depth it has grtatly 
improved. Masses of fine yellow snlphuret occur in abundance. This is considered as 
settling the value of the mines." 

We have had the pleasure, within a few days back, of seeing elegant specimens of 
the sulphuret taken from the part of the vein referred to, which promise well for its 
future. 

* In U. S. Court f In market $ Opening dead ground. 
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No. 


. - . . . ■ A, 

Nana. 


Tone shipped. 


Feet of Bhafte. 


Drtvage tn feet. 


1 

2 

3- 

4 

6 

6 

7 

8 

9 
10 
11 
12 
13 
14 




4166 


641 
98 
472 
347 
386 
217 
189 
180 
264 
191 
100 
207 
114 
70 


2784 

74 

1161 

1341 

1147 

711 

197 

872 

742 

640 

147 

289 

100 

14 




- 7366 

1100 
1680 






'Ro.nt TAnnAflAAA 
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115. The want of a railroad from the mines to some convenient 
point on the East Tennessee and Georgia road has seriously affected 
their production. With the proper facilities for transportation, the 
amount shipped would be vastly increased. 

In view of all the facts, we feel justified in regarding these mines as' 
of great value, and think their full development well worthy of all the 
encouragement the State may give. 



Other Localities of Copper, etc. 

» ^^ 

116. Copper ores have been discovered at several points in East 

Tennessee out of Ducktown, but not as yet, so far as we know, in 

Sufficient quantity to justify mining operations. 

There are two localities, one in Monroe and andtter between Clinch 
Mountain and Copper Ridge, in Grainger, where small quantities of 
the carbonates of popper occur in limestone. At the latter place, too, 
a little sulphuret is found, associated with iron pyrites. 

Some green carbonate has been found on the waters of the Tellioo 
and Cane Creek, in Monroe. 

At many points, along the whole range of the Unaka Mountain 
group, traces of copper are found, generally associated with iron 



^ OOPPBB. . ft9 

pyrites ; but no locality of importance has, so far, come under our 
observation. 

117. Where to look for Copper. — The first two formations in the 
Tennessee series are, above all others in the State, metalliferous. 
Within the region occupied by these, metallic veins may, with good 
reason, be looked for.* 

118. The Mica Slate Qroup — the first in the seriesf — is, as 
before implied, (§ 106,) the formation in which the Ducktown veinB 
occur. For the most part, this group runs into North Carolina; 
nevertheless, it reaches at several points into Tennessee, covering 
extensive areas* The largest of these commences in the south-eastern 
purt of Washington, and funs north-eastward through Carter and 
Johnson. Crab Orchard 9 in the former county, affords a large extent 
of this formation, and offers az* inviting field for exploration. The 
entire range of the Mica Slate Group, so far as fotod in Tennessee, 
can at once be made out by reference to the map. 

119. The most of this metalliferous region, however, is occupied by 
the great bed of talcose and semi-micaceous slates and conglomerate^ 
which constitute Formation II. f This series covers a portion of Polk, 
and mostly the mountain parts of Monroe, Blount, Sevier, and 
Cocke. Some copper has already been found in it, and we can see 
no N reason why valuable deposits may not exist within its range. 
The general indications are favorable. As we shall see hereafter, 
it has so far furnished all the gold found in Tennessee. The range 
and extent of this formation, as in the last case, can be seen upon 
the map. 

Attention to the characters presented by the Ducktown veins, 
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* We do not wish to be understood, in what is said here or elsewhere, as encouraging 
ft wild, random search for "minerals," to the neglect of business, etc. We would far 
rather control and discourage, than be the cause of originating any such spirit. Those, 
however, who are accidentally thrown into mineral regions — the hunter, the traveller, 
the surveyor, etc.— can easily, without any sacrifice, keep a lookout for traces of 
outcropping veins. It will be well for such to do bo in the region under oon- 
sideratiQn. 

f See Chapter VL 
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especially to those connected with their outcrops along the surface, 
or to the " surface indications/ ' is recommended to those who may 
have occasion to explore the wild regions occupied by either of these 
formations. 



SEC TI O N III. 
LBAD AND ZINC. 

120. But little has yet been done towards the development of the 
leacl and zinc of Tennessee. Ores of these metals occur at numerous 
points. The localities are more or less important, and "niany of them 
deserve attention. We will first enumerate the different species of 
ores occurring, so far as we have observed, within th6 State. 

121. The Ores of Lead and Zinc found in Tennessee. — There are 
five in all, two of which, however, ar6 of little importance, 

\st< Sulphuret of Lead, or Galena, which, when pure, contains in 
100 parts, 

Lead 86-66 

Sulphur 18.34 

10000 

It may be recognized by its metallic lustre and lead color, together 
with its crystalline, or sometimes granular structure. With the excep- 
tion of the one below, it is the only lead ore that we have seen in 
Tennessee. 

2d. Carbonate of Lead, or White Lead Ore, called &lso Qerusite. 
It is composed, when pure, in 100 parts, of 

Lead „ * 77.70 

Oxygen 6-00 . 

Carbonic Acid ..4.... 16-40 

100-00 ' 

We know of but one locality of 4 this species, of which we will speak 
farther on. 
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3d. SuIpJiuret of Zinc, or Zinc Blende, sometimes called "Black 
Jack" Its composition is, 

Zinc 66-90 

Sulphur 3310 

10000 

This mineral, which can scarcely be regarded as an ore, has a yet 
lowish, or brownish-yellow color, with a waxy lustre. It is often 
crystalline, and sometimes massive. 

4th. Carbonate of Zinc, or- Smithsonite, sometimes called Calamine, 
composed of 

Oxydof Zinc , 64-81 

Carbonic Acid 3519 

10000 

The color is impure white* or brownish. It is, distinguished from the 
following mineral by its effervescing with acids. 

5th. Silicate of K Zinc r or Calamine. Its composition is, 

Silica 2510 

Oxydof Zinc ;. 67-40 

Water 7 50 

10000 

Its color is generally whitish or yellowish. 

The last two minerals have little of the aspect of ores, and would 
escape the attention of one not acquainted with them. They occur 
massive or incrusting ; sometimes in mammillated or stalactitic forms ; 
often as earthy or stony masses of yellowish-gray colors. As a gen- 
eral thing, they may be distinguished by coarsely pulverizing them and 
throwing the powder upon burning charcoal ; if zinc be present, a white 
cloud of oxyd will arise, and may be collected on a cold plate of iron 
held over the fire. The weight, too, sometimes gives a useful hint as 
to their nature. 

122. Lead in East Tennessee.— There is scarcely a county in East 
Tennessee that does not afford more or less galena. At all the 
localities which we have visited, it is found in the limestones of 
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Formation IV, * In Marion and Bledsoe it occurs in the Mountain 
Limestone. It is very frequently associated with zinc blende, and is 
found, 

1st. In thin seams or veins, from one to twenty inches in thickness, 
occupying fissures in the rocks ; and, 

2c?. In small patches or pockets, or in grains, disseminated through 
limestone. ' 

123. In Claiborne county there are numerous veins which hay© 
attracted attention, and upon which Several shafts have been sunk. 
Generally they are thin Seams of galena and blende, with a flinty 
veinstone. 

An important one, and, by the way, the best we have seen in the 
State, occurs on Powell's River, between Tazewell and Jacksboro', 
about sixteen miles from the former place. The vein fills a nearly 
vertical fissure, about twenty inches wide, in rocks which dip but little. 
It can be traced for a mile br more. At the time of our visit, July 
of this year, (1855,) very little had been done towards its develop- 
ment, but its character, in one place on the surface, could be distinctly 
seen. The galena, associated with blende, occurs in several sheets, 
with an aggregate thickness of about five inches. The sheets are 
separated by a gray flinty veinstone. There is reason to believe that 
the character of the lode will, improve farther down. The property 
belongs to Messrs. Caldwell, Birdseye, and other©, who were making 
arrangements to test its value. 

In Johnson, south of the Watauga, on the DuggaT property, there 
appears to be & vein of galena with blende. It has not been sufficiently 
exposed, however, to enable us to form an opinion of its character. 

A vein of galena in Monroe, said to be valuable, has been reported* 
We have not had an opportunity of visiting the locality. 

124. Deposits of the second class are numerous. None of them 
appear to be of much importance. 

We have already spoken of the lead and zinc in the iron ores of 

I ' ' — — — ■ _______ . ... . _ — ^^^ ^ m in ■ m#w m i - — |L 

I 

* See Chapter YL 
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Bompafts Cove, and ifi Ihose used at Carter's furnace, hi Carter county. 
(§ 65.) These, no doubt, have been derived from galena and blende, 
liberated by the leaching xrf the limestones beneath the iron banks* 
in fact, at some points in Bbmpasb Cove, the limestone can be seen 
charged more or less with grains and btinches of these dres. At toe 
point some work has been done, in expectation of meeting with a vain- 
able deposit of galena. 

In this connection we may add, that the cores and valleys of the 
north-eastern comities will yet, in all probability, afibrd deposit® or 
veins that may be profitably worked. 

125. Several years ago some lead wag raised in Jefferson, bnt we 
know nothing as yet of the mode of its occurrence. 

The carbonate of lead, spoken of above, is found in Greene county, 
on the road to the Warm Springs, and in the trough of Meadow 
Creek and Paint Mountains. It occurs in small gray pieces, scattered 
through the Soil. The rocks below had not bGen sufficiently exposed, 
when we were there, to show the character of the locality, ' " ■ 

126. The limestone constituting the base of the Cumberland Table- 
land, which Ues both in East and Middle Tennessee, affords some lead 
at several points. A vein of some interest occurs in Marion county; 
o^her localities are in the Bides of the mountain above Sequatchee 
valley ; lead, too, has bfeen found in White, in the " Gulf of Oaliey 
Fork," £tc. 

Lead has been reported at many other points in East Tennessee. 
Hereafter we will endeavor to visit and report upon them. Much 
remains to be done in this part of the State, in reference to the devel- 
opm&t of the tine character and value of its lead ores. ' 

12T. Lead in Middle and West' Tennessee* — Veins of galena, gei- 
eraHy associated, as in the Eastern Division, with blende, occur in 
many counties in Middle Tennessee. Most of them are of but little 
importance; several, however, promise to be of ^me. interest*: Our 
investigations are, at this early day in the work before tu^ too ino6n> 
plete to give a satisfactory account of them. We ppeffrc tp retain what 
facts we have until opportunities are aflforded for further eakminatwiifc 

6 
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198. In regard to * "large vein" In Davidson, in the vicinity *f 
Raysborough, Dr. Treost, in his ee?$ntk report, says: **It in very 
probable that this vein is very extensive and rioh, a&d the ore is good. 
It ban been penetrated about ten or twelve feet, and baa already, at 
this inconsiderable depth, produced about 1000 lb*, of lead, Tbis 
vein befog situated near a rivulet, tbe work was impeded by the water, 
and tbe operation abandoned. By an accurate search, the same vein 
may be found at a more convenient place j or by erecting puny*, the 
vein may, perhaps, be worked with advantage. It is vtery probable, 
as t mentioned above, that this vein is extensive; traces of it are 
found on the bank of the Cumberland River in several places/' This 
galena, associated with some zinc blende, occurs in a gang*** of **&• 
fhatt of baryta. It is not at present in a condition to admit of ex- 
amination. 

129. Some le*d ore has been reported as occurring in the lime- 
Stones of West Tennessee, Their real importance remains to be 
determined, Loose fragments or pebbles of galena have occasionally 
been noticed in the gravel-beds of the District. 

180. The Zinc of 12a$t 2%*ne*0*£.— We have already 'had occasion 
to speak of sine blende in connection with galena* Besides this, there 
*fe veins and irregular deposits of tbe carbonate of zine associated 
with mora or less wSicate, The localities are very numerous Aa in 
the case of galena, they exist in the magnesian limestone of Forma- 
tion rv.t 

,181. The zinc ores of Cte&orne have been long kn6wn4 With tbe 
toad veins already mentioned, they occur occasionally for twelve or fifteen 
miles along a great f ajUictmdl a?it> or arch-like fold in the rocka* Th» 
.diagram on page 42 exhibits a section of this fold. He ores appear 
to occur in gash-veins, and true flssure-vei«s« Many of them are thin, 



* Th* gamut or vmntUme it the non-oietaUic toineral matter wkieh encloses or Is 
tetteUtwi *i& the or» in * tela. 

f Taere is a loeelily near Xaoxifflej dfeeorefed by Dr. MoatrcriU* W. P los iom, 
Vtteh msy J* ia Formation V> We haft not had as yet an opportunity of visiting it 

% to Dr. freest n d«* &e credit ef luring first called attention to the sin* of Bast 
9m sjwsalsjDorsasi bonflrfcis wei e pel*** eat sy Ma, 



and of limited extent ; there are several, boweyer, which are very 
pressing. One th*t we kave visited, at Russell's, several miles below 
the Caldwell and Birdseye lead vein, mentioned above, exhibits much 
loose Ore upon the surface, and may be several feet, or perhaps yaids, 
in width. It is well worthy of exploration* Some lead ore, too, has 
been found here, which may prove more abundant in descending. The 
Vein appears to be a true fisaufce-vein, 

This property, and in faot all of the meet important sine and lead 
localities in East Tennessee, have been leased by individuals And con* 
panics, and, no doubt, within a few yeans will be tolerably well tested. 

There are other interesting localities in Claiborne, which Will be 
reported upon hereafter.* 

132. At several points in Jefferson county, ore* of sine occur. The 
most important appears to be one on Mossy Creek; a few miles north* 
east of $Tew Market, At this point, numerous irregular veins^-most 
likely gash-veins — in limestone rocks, nearly horizontal, occur on % 
hillside, within an area of several acres. The ore is calamine and 
smithsonite, with occasionally blende* A few pits have lately beeat 
Btmjc upon them; but the work has not been sufficiently advanced to 
teat their extent and value. The external indications are favorable. 
Another locality is near Dandridge. 

F?om Mossy Creek on down through the New Market valley, and 
in a south-west direction, throtkgh Knox, as far as Loudon, tm the 
Tennessee Biwr, xijac ore is found at numerous points* At many of 
them the calamine, eta, exist in limited quantities,; at some, however, 
the ore promises to be of value* 

188. Localities of calamine, etc, abo exist in Cocke county* ; 

We shall, as soon as practicable, make out a list of «U the localities^ 
afcd add notes m regard to their value* We regard the sine ores ef 
Bast Tennessee with great interest* 
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♦ It is wHh pleasure wt refer to and •acknowledge tha kindness and many tears we 
jeoefred from Dr* If. Garriger, the Iter. Mr. Kelly, and other gentlemen of Va»e*ma\ 
etoiag the time we spent in Claiborne, We shall net peon forget their hospitality, 
•ad the assistance the/ rendered us* 
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In Middle Tennessee, as we have already said, zinc occurs with 
galena at many points, but not in sufficient quantity, so far a* ire 
know, to merit the attention of the miner. 

134. The Paint manufactured from Zinc and its Orel — The use 
of the white oxyd of zinc, as a substitute for irhite lead, in painting, 
is becoming extensive And important. It affords a fine example of 
one among the many contributions which chemistry has, within a ffar 
years, made to the useful arts. As we are often applied to for infor- 
mation in regard to zinc paint, and by way of showing the value of 
jme> article which, our ores may be made to produce, We quote the 
following instructive paragraphs from the Mining Magazine. 

whim oxyd a* sure, axb ihstbuctiovs torn its us*. 

(a) Manufacture and Uses of (hyds. 

White oxyd of rino has been known as far back as the last century, but to Mr. Le- 
elaire, of Paris, we owe the discovery of the most practical method of its manufactory 
and its fitness for painting. Mr. Leclaire having sold his patent right to the Visile 
M ontagne Zinc Mining Company, the latter alone have a right to manufacture white 
oxyd of sine by the Leclaire process, both in Europe and America. 41 ' 

The Various Uses of Oxyd*. — The oxyds manufactured by the y. M. Company, a* 
their extensive, works in Belgium, Trance, and Upper Silesia, are— 

1st, Snotp White. A beautiful, brilliant, and most delicate white, used for jme orna- 
mental inside painting. 

%d y White No. 1. Nearly equal to snow white, used for all inside r also for outside 
work when required, 

Zd, Stone Gray (light tint). Its use is naturally inferred, 

4th, Dark Gray. A semi-metallic exyd, used for priming. It is also especially 
adapted for painting iron work and iron ships, which it protects most effectually 
against corrosion. 

Zinc Paint used for Imitation Stucco, Slates, etc. — This paint embodies itself so com- 
pletely with oil, and becomes so 'hard, that it can be polished like stucco. A process 
has been discovered for using it as a water-proof cement, and also for obtaining 
smooth, hard and light tablets of all sizes and colors, answering all the purposes ef 
aahool and office slates. . Canvas for portrait painting, prepared with white sine, has 
an advantage over all others, namely, that of not being acted upon by metallic colons 
and dampness. 

• The white oxyd, or paint, is alio manufactured in this country, in Pennsylvania and New Jersey. The 
W«w Jersey Zinc Company was organised in 1848. In 1868, they manufactured 1806 tons, and* estimated 
their pfodnctton for 1864 at 8670 tons. During the year 1868, tfa* company netted a prod* ef fSe^W IS, 
and paid $4^944 60 in dividends, Xha EenasylTaaie and Lehigh £ino Company wae.organiied in !§§•. 
Their works are calculated to produce ten tons of the oxyd per day. At both establishments the oxyd if 
i directly from the m*-WhUuttf* MttaOic WtaJOh, 
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(b) Admtiagu of Whtit Zinc over Whit* Lead. 

They consist mainly In perfect security from the usually unhealth y effects of white 
lead painty in greater economy, and in permanency of color; t*£ proofs of which rest 
upon numerous oertinoateB and affidavits by public functionaries, architects, surveyors, 
engineers and private individuals, which are not given here for want of room. 

Innocuousnese. — In its manufacture from plate spelter, and in the various stages of 
its preparation and use as a paint, pxyd of zinc is completely innocuous, and produces 
none of the physical accidents to which the white lead manufacturer and painter are 
subject, vis., paralysis, painter's colic, and frequently death from the recurrence of 
those diseases ; the same accident* not unfrequently affecting the occupants of recently 
painted dwellings. The advantage, & this respect, of zinc paint, has induced the 
French government to enforce its use for all public works and government contracts. 

All Apartments, however confined, may be painted with sine without disturbing the 
inmates, wha may rely on perfect safety from any bad effects upon their health ; the 
only inconvenience felt is the usual smell of turpentine, and that in a less degree and 
for a shorter time than with other paints. 

JSconomy* — The saving produced by the use of white zinc instead of white lead, may 
be considered as equivalent to 25 par cent. This economy is derived, 

1st From the circumstance that zinc being a much lighter body than lead, and 
absorbing a greater proportion of oil in the grinding and mixing, a given quantity of 
tine ozyd will spread over a more extended surface, than would a similar quantity of 
white lead, and cover as well, if properly used. 

2d. .From the far greater durability of the work done with lino. A house painted 
entirely with the pure V. M. zino paint, properly mixed and laid on, and regularly 
washed every year with cold water, with which a small quantity of finely powdered 
pnmioorstone has been mixed, will look as fresh for several years, after each sucoesaive 
washing, as if newly painted. (& 8, Soap-suds or potash should not be used for 
washing zinc paint,) 

The following table, showing the results of various experiments made in I960, at 
the Toulon navy-yard in France, is given in support of the above. The French metee 
and kilogramme, used in the original calculation, have been converted into the £ngneh 
yard and. pound. 
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ra&»x?ai*. 


Zine. 


I*ad. 


fine 


Lead. 


Zinc. 


Load 


Yds. 

» 


1 

Yds. 


Yds. 


Yds. 


Yds. 


1 - 
Yds. 


4.74 

2.67 
2.S8 
4.74 
2.04 


8.82 
240 
2.66 
&27 
2.51 


6.44 
5.72 


5.07 
3.98 


S.44 , 
*.72 


101 
8.98 


On oak, " « u 

On iron, ft u u „,„. r ,* 

On sheet-iron, painted the year previously vith white lead 



Permanency of CWor.— The permanency of color in sine paint is very great, and 
none of the cau ses which generally destroy other paints will affect it* 
Indeed, experience has proved that the exhalation* and the mephitio sir engendered 
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hi and emanating; fro* hospitals, prlsonev factories, "abattoirs,* theatres, water-closets, 
stables, cesspools, ships* holds, and confined and badly ventilated localities, have &e*cr 
Keen found in the slightest degree to affect the color and durability of food sin? paint 
In regard to the more delicate branch of portrait painting, etc., the use of snow* 
White oxyd of tine, ea. a matter of course, tends greatly to preserve the purity of 
colors against any action of the atmosphere* 

(e) Practical Inttructiotu* 

Choice of d Paint 0&— Several kirids of oil may be used* to mixing frith oxyd of 
sftee, Tit,, poppy, Walnut, hempseed* linseed, and even fish oil. 

Of these, hempseed oil to the best, sad dries the quickest; but it is seldom used, em 
account of its scarcity. 

Poppy oil is very white, and is adapted for inside work; it requires a great proper- 
lien of dryer. 

Walnut oil being subject to thick**, ought to be kepi from heat and Hght %t dosed 
glass vessels : its use is limited on account of that natural defect. * 

Vteh oil ought to be entirely rejected, on the score of its intolerable smell, its tenacity 
of moisture, and the almost certainty of its turning yellow. 

Linseed oil is thicker and dries better than any other except that of hempseed : the 

rice is moderate, and it is in erwj respect the beet to mix with oxyd of sine. 

Purifying and Bleaching Linseed 00.— The process of purifying and bleaching tine 

zildeserres to be briefly described here. 

Am oblong box is made about two feet deep, of plates of thick glass, fitted together, 
se as to be impermeable, by means of lead sash-bars and cement. This box is net u£ 
hi a place exposed to the light and the rays of the sun; it is fitted half With oil and 
half with pure water, and covered with a glass cover ; the contents are stirred up ami 
mixed together from time to time during eight or ten weeks, after which the oil will 
be found entirely pure, and may be drawn off with a siphon. 

fy this process the albumen of the oil is separated from it by the contact with fee 
water* and settles down to the bottom of the box. The bleaching is the effect of fight 

Jmy other process, and chiefly the use of acids, is Injurious to the oil. 

Grinding in Oil* — The grinding of white sino in oil is, in the main, done by the same) 
means as that of white lead. It may, however, be remarked, that great improvements 
have lately been made iq the old maehiaery. In France and England, sett of three 
horizontal marble rollers are employed; in America, mills of two buhrstones, the 
upper one of which is balanced on the same principle as a ship's compass, and the 
lewer one only revolves. Both systems give satisfactory results. 

The proportion of oil to zinc varies between twelve and twenty-five parts of oil to 
eighty-eight and seventyfive parts of sine, according to the greater or lesser power 
and perfection of the apparatus. 

One of the advantages of white sine over white lead is, that, while the latter must 
always go through the mill, the grinding of sine can be done on a marble tablet, ia the 
usual way, with a small additional proportion of oil. 

In case of need, even simple emersion and stirring will be sufficient 

Whatever may be the mixing process, no water should be used, as thitf would eoneti- 
tate the twofold imposition of increasing the weight and impairing the quality. 

Jbr properly wing Zinc Paint.— The use ef sine paint is less laborious than that of 
white lead, inasmuch an, 1st, the former to lighter and requires less p r essur e ; 2d, a 
day's work will net prostrate the energies ef the painter, an It to well known to do 
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through the use of white lead, daily example* ef which are unhappily hut toe evident 
to require being cited* 

The work is to he prepared precisely as fo* lead colors, Rising, knotting, and prim* 
ing, in similar manner, except thai the priming must he done with sine paint, tinted, 
if required, with anj coloring matter in which lead does not enter, ahd the work must 
be stopped with tine putty before laying en the eeeend ooat. 

Zinc paint* no more than lead paint* should be used immediately after being ground. 
It is considerably improved by being kept for a year, more or less, after grinding, the 
dark gray paint alone, being liable te harden, should be used whttet fresh. 

Qld white lead painting must be scraped off clean* pttvipus to putting on the sine 
paint. To save labor, washing and soouring the same with water and potash, or 
pumice-stone, will suffice. 

A coat of hydrofuge gray or white paint ever the lead paint, and te sum as ground- 
ing for the sine, ie also most effectual, and entirely precludes the lead from effeoting the 
durability of color of the new paint, besides effectually securing the object agatnstdamp. 

Dryer*. — No lead dryers should eve* be made use of for zinc paint There are two 
kinds of zinc dryers ; one is prepared by boiling peroxyd of manganese in pure linseed 
ail, in the proportion of one pound of manganese to one gallon ef oil ; the other, in- 
vented and exclusively manufactured by the V. ML Company, is In the shape of an 
Impalpable and pure white powder, similar to white oxyd ef sine. 

Of the manganesed oil, from one to six per cent., and pf the dryer in powder* one 
or one and a half per cent, should be mixed with the sine paint in thinning* 

Brushes. — It is deemed necessary here to urge the adoption by painters of proper 
brushes, in order to produce unobjectionable work. The brushes to be used with zinc 
paint should be made of white, long and fine bristles, thickly and closely set, and the 
inishing brush should be flat, with very line points, in order to produce a perfectly 
smooth surface and even tint The frequent cleansing of u>e brushes In spirits ef 
turpentine cannot be too strongly recommended. 

Old or nearly worn-out brushes, as also, such in which horse-hair or whalebone, ban 
been mixed with the bristles, should be rejected, 

JtfnnV ^9^^^^ 



AJXTus ••*••»••• ••#••••••• »^«4«f* ••••••••«• ******** »o*** •**♦••••* ••«»•• •••*•*««• •••••*••• ••«• Tv 

1SS « 

lb prepare' it for the specific purposes for which it may he wanted, H must be diluted 
With ait, spirit* of turpentine, or varnish, in quantities varying according to the werfc 

to be done. 

k» sanxuRt vfm. 

lit oMt.. M ~. ...*...«..,...,..... « Spirit! of torseptls*. 

tt« others.,...., _......».....«.._. Llaiecd oil. 

i 
isa mad mum. 

!•*, 3d, aad4u\ eoats .....»» « Spirits of twpentjae. 

Id.... MM ........ SpiritB and* iutl* oti, 

*4 PAnpone cr mraa x» enmune, (mm.) 
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PAIKTOHJ OJT OAK, (OU> Oft <M»F.) 

lrt "^ I Turpentine - 18 * 

9doo*t; hub proportion* as second. 

JAIHTOW out nasi, (k*w.> 
•^ rUnseedofl ... „ „ 11 

^ 00W * t Turpentine ll « 

8d coat : aame proportions at second. 
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1st and 2d eoaU rlinfeedoit.... M ...^... M . M ...^......». M . w .- M . M .. M . T parti. 

and gray colors, t Turpentine _...... MM . 11 " 

{training, fLialeed oil % . 12 « 

ditto. (Turpentine M „ ~ ,. It « 

PAnraora on no*. 

. 1st coat— Turpentine only. ~ M 17 parts. 

J linseed oil ........; ........ «.«. S ** 

3d coot— Turpentine only. ..««.....«... MM(MMMM . M . ......... 16 " 

By adhering to the above proportions, and to the foregoing advice, painters will tod 
rinc paint to give such satisfactory results, that there is no doubt they will ultimately 
prefer it to any other. 

When the paint is to be used soon after grinding, the oxyd may be ground with 
twenty parts of oil instead of twenty-fire, thus — 

wX7(L«v»u«<iiHn»iHniiiMtiMi(«<»>*»«i#»HwtHM4Hiyi*M im ««••«».*«««. w parts. 

Unseed oil ,.... «. .. « „. 20 « 

100 « 

From the above stated proportions in mixing for use, the painter will find that ths> 
paint for the second ami third coats will, in the paint-pot, be about the eomustemry of 
thiok cream, which is the proper one. The light nature of the oxyd, and the greater 
fluency given to the paint by the proportions of turpentine, make it spread under the 
brush with great facility, covering, at the same time, perfectly welL 

It is Advisable to keep white sino paint under oil rather than under water. Dark 
gray ground paint should not be kept too long, and never otherwise than under oil, af 
it is liable to harden. 
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135. General Extent and Charaeter of the Q-old Region. — During 
the last twenty-five years, gold In limited amount has been obtained 
in Tennessee. The region in which, it occurs lies in the south-eastern 
part of the State. From our own observations, ire feel justified in 
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extending its limits beyond those hitherto assigned it More or 
less gold could doubtless b$ found ip the mountain part* of all th*' 
eastern counties, from die French Broad to Georgia, including Gocke^ 
Sevier, Blount, Monroe, and Polk, in places — and they are very 
numerous — where the slates ?f Formation EL* assume a semi-talcose- 
and » fine tomi-mieaceou* character, and contain, at the same time, 
between their layers, or are intersected by veins of quarts. 

.136. Though we would not attach a factitious Talue to this as a gold 
region, and though act yet attempts at Actual mining have been limited, / 
and have not proved lucrative, yet we have good reason to believfr 
that some of the heavy quartz veins, so abundant in. many places, 
will— whether true or segregated veins — ultimately furnish mineav 
vfhich ^ill be profitable* With a view. to this, we trust hereafter to be 
able to make more minute examinations throughout this whole region* , 

The extent, range, etc*, of Formation II,, in which all the Ten- 
neessee gold that we know of occurs, and in which it "is likely to be 
found, can be best made out by referring to the general description of 
die formation, in Chapter YL, in connection with the map accompa- 
nying the report. 

137. Known Localities* — There are numerous localities where t&ii 
preciou* metal has been found. At most of theta it occurs in small 
qpOKtitieg. In all cases, with but one or two exceptions, it has been, 
washed out of the gravel, sands, etc., pf branches, creeks, or rivers* . 

The following are some of the localities: in Blount county , a few 
miles east of Mojitvale Springs, back of Chilhowee Mountain; ii^ 
Monroe, at several points, as follows-— on the waters of Citico Creeks 
in the bed of Cane Greek, on the head-waters of Tellico River, and Q& 
those of Coco or Coqua Creek ; in Polk county, too, it has been found. 

138. Coco Creek and Vicinity. —The localities which have afforded 
most of or nearly all the gold, are those of Coco Creek and vicinity, 
including a strip of country perhaps eight or ten miles long, and" tW0 
$r three wide. This region appears to be part of a long, wide,, shadow 

W^MMM— »M»— >»^— y»— * ■ II ■ « II ■ ■ ■ I — ■— «— — — — — ^— fc^JfcW >M^»*«4»4>»' 
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depression or trough ataong ike mountains, and not fbr from Ae 
State line, ranking north-eastward through a good part of Monroe, 
and altogether perhaps fifteen or twenty miles long. This depression 
is distinctly seen from high points. It is intersected by the Tetiioo, 
and affords some of the important tributaries of that river. Obeo 
Greek, a tributary of the Hiwassee, flown through the southerti 
part. 

J8&. Discovery and Production trt the Ooco Creek JR<#t0fc.— Near 
Qeco Oeek the first 'gold was discovered in 1881. As soon as tfce 
&et became generally known, hundreds of persons flocked to the 
golden field, end engaged in Washing the gravd, stads, etc., <tf all tk* 
low places and streams, small and great, in the region. Every year 
tfeee, more or lees work has been done, and gold to the Take of many 
thousand dollars has been collected and carried off. It would he h*» 
possible now to ascertain the exact amount thus obtained. 

We hare been informed that at first, in the richest localities, an 
mdustrious man <#uld average two dollars a day, which was theft, 
when wages were low, considered an excellent business* In a shaft 
time the average was reduced to a dollar and a half, and then to ena 
dollar, etc. 

At present eome washing is occasionally done. About fifty cents * 
day to the hand can be depended upon, with the additional prospect of 
greater yields at intervals. 

140. The following table shows the amount of Tennessee gold de- 
posited at thto United States Mint, and branches, from 1831 to 1858, 
inclusive.* It includes, no doubt, the greater pari obtained Wtthnt 
Ae State. 
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* The part of the table from 1831 to 1847, inclasiTe, lute been taken from Dana's 
Manual of Mineralogy ; th* remainder, from 1848 to, 18(8, front Whitney's Metattls 
Wealth of the United Oates. 

la the latter work, the amount deposited from 1888 to 1847, iaelnsWe, is given, in 
the aggregate, at $60,446; while in the former, the amoant for the tame time is bat 
$10,499, makin&a difference of $38,947. As the product of each year is specified in 
Dana's Manual, we adopt $16,499 as being most likely correct. Whitney gives 
$79,970 as the entire yield for the period included in the tabic abore. 
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1881 


$1,000 


1889 


$800 


1847 


. . . 
$2,611 


18*2 


i;two 


1840 


104 


1848 


7,Wl 


1883 


7,000 


1841 


1,212 


1849 


6,180 


1884 


8,000 


1848 




1860 


1,607 


1886 


100 


1848 


2,788 


1861 


2,877 


1886 


800 


1844 


2,240 


1862 


760 


1887 


■ 


1845 


8,»S 


1868 


14? 


1888 


1,600 


1846 


2,642 








$46,028 , 



The largest piece ef native gold that we hare heard of, found at 
any time in the Coco region, weighed twenty-one pennyweight* ; » 
smaller piece weighed eleven.* 

141. Source of the Gold—the Whippowil Vet*, efc.— There ean 
he no doubt that much of, and, it may be, all the geld found m 
Tennessee has been derived from quart* vein** Liberated by the dis- 
integration or crumbling of these, the rains and the streams hat* 
Washed it, together with gravel, sand, ete^ into their beds and other 
low places. Within * few years, this view has been confirmed by the 
discovery of a gold-bearing quart* vein in the Oooo Creek regtoflw 
This hag been found an a small branch called Wkippoml> the waters 
of whioh find their way into the Tellioo. The place is near a low 
ridge, dividing the Coco Creek and Tellioo water*, and js about si* 
miles eastward from the Tellico ironworks. 

142. Through the kindness of Austin Fry, Esq,, an inteiBgeat 
gentleman living in the vicinity, we have had an opportunity of aeeing 
and examining this interesting loeelity* 

The vein is of the $egregated class, t and lies in between the strata, 
not intersecting, but dipping with them to the south-east at aa angle 
of about forty-five degrees. It* is composed of brittle <jnarte> 
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* A pennyweight of America* native $ol<l is usually worth from ninety-fir* eenti ts 
one cellar, 
f See note en page 64. 
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rather compact, but occasionally affording cavities, some of which 
are rhombohedral in eutlint, and - filled with brownish or yellowish 
ferruginous matter from a decomposing mineral. This vein or sheet 
of quarts ba* an average thickness of about six inches ; its surfaces 
tyive a wavy or rolling character like those of the adjoining slates. 

The outcrop had been exposed for many yards running up the side of 
the hill. Thai gold occigrs in grains and scales through the quartz, and 
also occasionally in the ferruginous matter mentioned above. We saw 
many fragments of quartz, taken frpm the vein along its outcrop, con- 
taining Visible particles. Some very fair cabinet specimens have been 
obtained. 

> 143. 'A company has been formed, under the style of the Whippo- 
wil Mining Company, who propose to ascertain the richness of the 
quartz, and the extent of the vein. 

The Whippowil vein we regard as but one of many auriferous veins 
like it, socio of them perhaps much more extensive, which may bo 
found at different points in the region specified in the beginning of 
thia section. - 

144. 0-eotygicat Retatiom.-+-The rocks of the Coco Greek an<fr 
Whippowil district are taicose and fine semi-micacetu* slates of gal* 
bluish and greenish' colors, sometimes with a silvery lustre. Segre- 
gated veins of quartz are very numerous. *this we judge to be the 
character of the rocks all through the shallow depression of which we 
hava *p6ken. (§ 188.) 

A few miles farther south-east, the conglomerate becomes abundant, 
and the country rises up in the great ridges along the line. In the 
opposite direction, agoing towards Tellico iron-works, the slates alone 
are found for a few miles, when the conglomerate again, and Sand- 
stones, begin to appear, and the country becomes rougher and higher. 
Very soon after passing the iron-works, the mountains are left behind, 
iftd the valley formations commence. 
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SECTION V. 
SILVER. 

145. Silver in the Cumberland Mountain.— Though no veins Or 
deposits of silver ore are known in Tennessee, yet we believe that 
such do exist. There are some facts, perfectly reliable, connected 
with this subject, which ar6 interesting, and ought to be known. 
Several fragments of the su Iphuret of silver, from two distinct locaK- ' 
ties, have been found. 

146. In regard to those first found, Majo* Eastland, who lives <jn 
the Cumberland Mountain, in White, on an air-line perhaps about 
ten miles east of Sparta, and on a small tributary of Caney Fork, 
called Clifty, has furnished us with the following particulars :^ 

Nearly twenty years ago, a person, whose name was forgotten, 
brought to Major E. some fragments of an unknown mineral, which 
he desired to have examined, remarking, at the same time, " There is 
plenty more where it came from*" Major Eastland, not knowing 
what it was, laid it aside. A year or two afterwards, Dr. Troost, 
returning home that way from one of his excursions, and to whom the 
fragments were handed, took them with him to Nashville. Upon 
examination, he found them to be sulphuret of silver, and immediately 
wrote to Eastland, informing him of the fact* 

147. It was soon ascertained that the person who had discovered the 
ore had, in the mean time, moved to Arkansas. A letter, written to 
him, however, was answered by another, giving information of his 
recent decease. By this unexpected news — just as the " evanescent 
treasure," romance-like, was about to be secured ! — the direct clew to 
the locality was lost. 

It is known, however, that the specimens were obtained somewhere 
between Eastland's and Pikeville, on the south side of the Caney Pork. 

We mention these facts in order that those who live between tha 
points specified may be apprised of the circumstances, and may pay 
some attention to the minerals occurring around them; perhaps 
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thereby the locality may be rediscovered. If found, the ore will be 
most likely associated with lead, iu some vein or deposit in the great 
limestone formation, which constitutes the base of the Cumberland. 

148. It* addition to the ore spoken of above, another specimen of 
the sulphuret of silver was discovered by Dr. Troost* This, no doubt, 
was originally derived from a locality entirely distinct from the other. 
It waa discovered by the Doctor after leaving Major Eastland's,, 
where he had, the evening before, received the first specimens. Be 
tyy*:* "Next morning I left that placo, and passing through Spart*, 
I descended to the Calf killer Creek, to water my horse ; my attention 
Was there attracted by something uncommon amongst the gravel ; I 
dismounted, and took up the substance which had drawn my attention." 
When he reached home, the mass, together with those obtained froc* 
Major Eastland, was examined, and found to be sulphuret of silver » 
the Utter "containing also sulphuret of lead;" that from the Calf- 
killer being "pure sulphuret Of silver, covering and penetrating crys- 
tallised fluate of lime." 

149. In regard to the source of this sulphuret, the Dootor days; 
"Thi$ Umestotie" — that of the banks of the Calf killer— "is covered 
here and there by the sandstone of the coal formation, and no vein of 
silver, or fluate of lime, can be expected to be found in it It is the 
tame with the oolitic limestone, which is the highest stratum of our 
mountain limestone series, in which I never found any metallic vein or 
other mineral substance; it must, therefore, belong to seme older 
rocks/* 

We think differently, and believe that all these fragments have been 
derived frozn the Carboniferous or Mountain Limestone* We know 
that both fluate of lime and sulphuret of lead do occur in it, and can 
see no reason why the sulphuret of silver should not. 

We have seen that the Sparta specimen was found in the bed of the 
Qalf killer. This stream originates twenty miles north-east of Sparta* 
on the Table-land, but soon descending, flows south-westward, not far 
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from the plopee of the mountain, wad over the Carboniferous Limestone 
rocks. It is altogether probable that this specimen came from seme 
vein or deposit, either on the limestone slopes of the mountain or Ht 
some point along the banks of the- Calf killer* 

The Eastland fragments most likely came from some of thfe- deep 
▼alleys or gulfs formed in the Table-land by the tributaries of the 
ChneyFork, 

160. The Sulphuret of $ilver, eatt*d fclso Siher >Qlmce> and V&r+ 
om Silver, consists, when purer °f 
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This is a common ore in the Mexican mines, as well as in the mines 
of South America. It is the most important ore of this metal, 

151. Silver in Lead—Indian Stories. — Some silver, though gene- 
rally in mere traces, is found in our lead ores. We know, as yet, of 
no locality of a&y importance, though such may be looked for. A 
lead ore containing five or six per cent, of silver may be regarded aa 
a silver ore. 

The numerous old Indian stories about . silver mines, which are so 
obmmon in Xjast and Middle Tennessee, there being at least one, per- 
haps two, on an average, for every county, are entitled to little or no 
credit To give a specific account of them would require a volume, 
which, when Written, would be worth practically nothing. 



SECTION VI. 
ALUMINUM, OR THE MBTAfc Q* CLAY* 

152. The " New Metal," a^ its Properties. —Iritt 
chemistry is doing for the useful arts, and to show, in fcddition, what a 
valuable metallic product the very clay we daily so thoughtlessly tread 
upon may be made to affbrd, we desire to notice the metal aluminum, 
which has recently attracted so much attention* 
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153. It may appear strange to many, yet without dottbt clayh at 
telly an ore of a metal as any of the ores of iron, copper, silver, 3te. 
Within the last two years, this metal—- ealled aluminum* from 
alumina, the chemical name of pure clay— has been obtained under 
circumstances "which promise much for its future Usefulness. 

- Through the kindness of Col. Samuel IX Morgan, of Nashville/ who, 
in addition to having done much for the geology of Tennessee, has 
always taken an active interest in the progress of general science, we 
have had the pleasure of seeing a small bar of this metal, procured 
from Paris, where it is at present manufactured. 

154. As now prepared, it is nearly as white as silver : it can be 
beaten into thin plates, and drawn out into wire. It has about the 
melting point of silver. 

The density, of aluminum is 2*56; or, in other words, it is but little 
more than two and a half times heavier than water, while it is about 
jiQ\x£ times lighter than silver, seven and a half times lighter than gold, 
jmd nearly eight and a half times lighter than the heaviest of metals, 
platinum. -'Its hardness is increased by hammering, but it again 
becomes soft on heating. It is a good conductor of heat, and can be 
fused and poured out in the air without becoming sensibly oxydized."f 
Water, strong and weak nitric acid, and dilute sulphuric acid, have no 
action upon it; muriatic acid dissolves it. 

It appears* to be remarkable, too, for its sonorousness, comparing 
with the best bronze in this respect, and " having a quality of tone 
not hitherto observed in any metal in the pure state." It is highly 
electro-negative, and promises to be of great service as an element in 
galvanic batteries. 

155. These properties are sufficient to make this curious metal very 
useful. It has already been applied to several purposes in the arts, 
And will, no doubt, be much more extensively applied, if chemists 
succeed in reducing sufficiently the co$t of its production, which they 
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* A-lu'mi-iram, or al-u-min'i-ma. 

f American Journal of Stienee, vtf. xvU.* 4* 
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appear to be in a fair way to do. Its manufacture " is encouraged by 
the French government, who wish to procure a large quantity of this 
metal, in order to use it for cuirasses, (breast-plate^) and otter pur- 
poses, for which it is especially fitted by its tenacity and lightness." 

It is also propped to use it in the construction of delicate balanoe*. 
"Hard aluminum acquires, by annealing, an inflexibility, Which," 
together with its lightness, " would make it of great use in the suspen- 
sion of all kinds of scales for assays or analyses." It is stated to have 
been employed in making watch-wheels, and to answer the purpose well. 

When properly alloyed 'with iron, it forms- a very hard steel, which 
has received high commendation from many French manufacturers. 
It appears also to have the property of preventing the rusting of iron, 
when combined with it in certain proportions* 

156. The History and Qosi of its Production.— AithoM^h. called a 
"new metal," it is not so strictly; it is only its solid eompact form 
that is new. Aluminum has been long known in a state of fine gray 
metallic powder, and, as such, is described in aQ chemical works, 
unless published, very recently. In this condition it is of no practical 
importance. To ML Sainte Otoe Deville, a French chemist, belongs 
tiie honor of. producing it in its present useful form. 

157. To obtain this metal, alumina (chemically pure clay) is firBt 
prepared from a certain kind of alum, of which, as well as ef ail 
alums, it is a constituent.* 

This alumina— which is, by the way* ai* oxyd of the metat-t-is then 
converted, by the action of chlorine^ into a compound *f chlorine Mid 
aluminum, or, in other words, into tjie eTdorii of aluminum. 
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* Common olay, eyen £be purest varieties, snob a* potter's and pipe clay, oontein 
too much foreign matter, etc., to be need direetly. These consist of alumina one-tjiird 
$art only, the rest being Bandy matter, (silica.) They oaa be used, however, in ike 
manufacture of alaxn. 

The plasticity of clays is due entirely to the alumina they contain. 

Tea founds of pipe clay has about one pound and three-quarters of the metal 
alaminam in its composition. 

f A heavy yellowish-green gas. It is an elementary body ; has a very suffocating 
smell ; acts with energy upon many substances, and is beat known 4s the efioient oon- 
stitnent in bleaehing-powder, snoh as " ohlorid of lime/' etc. 

7 
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The next step is to decompose this compound, which is done by 
means of another metal — sodium — long known to chemists, and enter- 
ing into the composition of common soda and salt. Sodium, coming 
in contact with the chlorid at a high heat, decomposes it, and liberates 
the aluminum, which is then collected. % 

158. The use of sodium has heretofore rendered the process very 
expensive. It has been the constant aim of M. DeviHe to reduce the 
cost of preparing this metal ; in this he has succeeded beyond all expec- 
tation. When the experiments were commenced, about two years ago, 
the cost of sodium waB not far from eighty-five dollars per pound atoir- 
dupois, which alone would make the price of aluminuni two hundred 
tod fifty-five dollars per pound. Now r however, the price of the 
former metal, when sold in the large way, has been reduced to about 
eighty-five eents per pound, and the cost 6f all the materials necessary 
to the production of * pound of aluminum to two dollars and seventy 
cents. This is a very great reduction. An important object has been 
gained in the reduction of the price of sodium alone, without any 
reference to aluminum. The price is now low enough to admit of ite 
being used for many useful purposed in the arts and in common life. 

159. What the cost of extracting aluminum may be, in addition, to 
the Cost of the materials, we are not informed. For the sake of com- 
paring its value with that of silver, we may suppose the entire expense, 
including materials, to be four dollars per pound. American standard 
stiver is worth sixteen dollars and eighty-four cents per pound avoir- 
dupois. At these rates, the cost of aluminum, when sold in the large 
way by the pound, would be about one-fourth that of silver. 

Owing, however, to the difference in weight, a pound of aluminum 
wiH have four times the volume of an equal weight of silver ; when, 
therefore, equal bulks are compared, the cost of the former metal is 
but one-sixteenth that of the latter. 

It is not improbable that the cost of producing aluminum will be 
still further diminished, and that this metal will become of world-wide 
importance. If so, we have no lack of ore in Tennessee for the pro- 
duction of our share! 



■ CHAPTER IV. 

THE MINERAL WEALTH OF TENNESSEE, CONTINUED. — GEOLOGICAL 

PRODUCTS NOT USED AS ORES* ETC. 

In addition to the ores and metals, which constitute by themselves a 
distinct division, we have another class of mineral resources, of great 
interest and value. To these— our coal, marble, green-sand, cemsnt- 
making limestones, buhrstones, etc., etc. — the present chapter is 
devoted. We give, however, not much more than outlines, to be 
filled up hereafter. 



&ECTIO N I. 
STONE COAL. 

160. In our reoonnoissance, we have crossed and explored, more or 
less, the extensive table-land in which our coal occurs, along^six differ- 
ent routes, besides making numerous excursions along its escarpments 
on both sides. Opportunities have been afforded of examining many 
banks throughout its whole extent. Many sections have been com- 
pleted, and others are in progress. We hope soon to be able to give a 
digested and fall account of this great State treasure, for it is nothing 
less, and ought to be so regarded. 

The future prosperity of Tennessee is more intimately connected 
with her coal fields than dhe is aware of. Iron ore and stone coal are 
before all other minerals put together in furnishing elements of 
national wealth and power. Every part of the State, from Shelby to 
Johnson, is interested, and haa much to gain from a systematic eluei- 
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dation of what is contained in our coal measures. A thorough devel- 
opment will give a definitehess to the extent, quality, and location of 
our coals, greatly needed, and will add a new stimulus to mining 
operations. It is altogether probable that within twenty or thirty 
years, or perhaps in much less time, Tennessee coal will be used in 
every county in the State. 

161. Extent and Quantity.— -Although we have not worked out all 
the details in regard to our coal, yet we have data sufficient to enable 
us to form a satisfactory idea of its extent and quantity. 

A general description of the Cumberland Table-land has been given. 
(See §§ 26-30.) We have computed its area from the best data we 
could get, and believe it to be four thousand four hundred squar$ 
miles. Its position and extent are correctly given upon the map. 
Coextensive with it, stone coal, in strata thick enough, and of a quality 
good enough to be profitably mined, is found. 

162. Commencing in the southern part of the State, the coal mea- 
sures, consisting of the sandstones, coal, and shales, which, resting 
upon limestone, cap the mountain or Table-land, are not as heavy as 
they are farther to the north-east, yet they afford much coal. At 
least three distinct and usually horizontal strata can generally be de- 
tected on the slopes of the mountain ; at some points four and even 
nip lan be pointed oat. 

163. In the narrow valley which the Tennessee has cut out through 
Warden's Ridge* we have seen on the north side of the river as many 
as four horizontal ooalxseams, cropping out successively below the creel 
of the mountain.* One that is worked is from two to three feet thick ; 
the other*, not having been penetrated, at least at the point examined, 
were only exhibited along their thin outcrops. When properly tested, 
they may prove to be of profitable thickness. At this point, so far a* 

* The bluff slopas of this southern fragmentary portion of the Table-land, including 
always Walden's Ridge, Raccoon and the mountains west of Seqnatchee valley, art 
terminated above, as seen from the valleys, by a hard sandstone crut. Back ef thit, 
at a greater or less distance, a comparatively level space intervenipg, are elopes of 
ridj^s — summit ridges— and great flat areas, which may be regarded as resting upon 
the general table. Beds of eeal oetfor , be€h in these and below the crock 
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we know, no $oaJ has been obtained from the summit ridges, though in 
all probability valuable beds exist. Ob the opposite side of the river, 
fa corresponding rooks, and at a similar elevation, excellent coal-seams 
are known. 

164. Near the Nashville and Chattanooga Railroad, in Raccoon 
Mountain, there are Several .banks which have been extensively 
worked. Owing to want of time, we have not had an opportunity of 
visiting this interesting regiop.* Reliable information, however, ha* 
been obtained from gentlemen well acquainted witli the resources of 
these mountains. We are especially under obligations to Col. J f A. 
Whiteside, of Chattanooga, who has furnished us. with a list of the 
coal-seams known by him to occur in Raccoon Mountain. Commencing 
with the lowest and ascending, they are as follows ; 

6th. Coal five and a half feet, including a band of slate; 

hth. Coal four feet — Walker's banjk ; 

4th. Coal three feet-^-Kelly's bank ; 
Crest or Bencff, of the mountain ; 

3d. Coal fifteen inches ? 

2d. Coal twenty-four inches ? 

1st. Coal twenty-four to forty-inches — Vaughn's bank. 

It will be seen that three of these are below the crest of tha 
mountain; they are doubtless Continuous with corresponding one* ex- 
posed along the Tennessee River. The others, occur in the summit 
ridge or table back from the main slope. TJhe aggregate thickness, 
excluding the slate in the upper seam, is about seventeen feet.f 

165. On the Cumberlat}d r west of Sequptchee Valley, coal-seams 
again occur under circumstances similar to those we have mentioned, 
being found both below and above the crest of the mountain* Theap. 
^re to be regarded as extensions originally of those in Raccoon* We 
shall refer briefly to but one of them. 
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# * It wiU be, in pert, the work of another season to make out eemplete sections of 
•til tke rocks, including the coal, of this portion of the Table-land. 

f The entire thickness of the coal measures In Raccoon Mountain cannot be mnon 
V in/ 1680 than one 4hensan<r feet; it »ay exeeedthia. 
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In the summit ridges, along the line of Marion and Grundy, there 
18 an excellent stratum, from fire to six feet thick, and furnishing 
Wperior coal. The Woolen bank is In thirf. Most of the property 
in which it' occurs belongs now to the Sewanee Mining Company. 

(J ITT.) 

166. Passing to the central and western pari of the Table-land, 
that portion, for example, in White county, we find several coal-strata 
Well developed. We know here of at least three distinct and continu- 
ous layers, two of which are important. One afibrds four or five feet 
of excellent coal; the other, from which Sparta is supplied, is the 
lowest, and will, perhaps, average four feet. This stratum, associated 
with shale, lies below the the sandstones, and not far above the lime- 
stone. It may be coextensive with the Table-land in this positioa. 
We have seeii it in Grundy, many miles southward, and in Overton, at 
many northward. In thickness, it varies from two feet to four and a 
half. It is thickest in White, and in the counties fkrther north. 

167. The facts in regard to the coal of Putnam, Overton, and 
Fentress are about the same as those stated with reference to 
White. 

168. The coal measures of the north-eastern part of the Table-land, 
in Morgan, Anderson, Scott, Campbell, etc., swell out to a very great 
thickness — at some points to more than two thousand feet. (See § 27.) 

On the mountain around Montgomery, there are several beautiful 
exposures of coal, aiid at -least three strata known. 

In the vicinity of the salt-works, in Anderson, an extensiye erection 
is afforded, containing not far from a dozen seams of coal, which vary 
from a few inches to at least seven feet, with ait aggregate thickness 
of not less than twenty-five feet. The banks in Anderson, from which 
Knoxville is in part supplied, are in nearly a horizontal stratum, six 
find seven feet thick, and furnish coal of excellent quality. v 

169. At many points along the eastern escarpment of the mountain, 
in Roane, Rhea, and Hamilton, there are several coal-seams and 
superior banks, from four to six feet in thickness. 

170. Finally, after reviewing the whole field, we have no hesitation 
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in saying that our coal, of good quality and in beds thick enough to 
be profitably worked, is at le&st equal, in the aggregate, to a solid 
stratum, eight feet thick, and coextensive with the Table-land, and 
hence equal in extent to four thousand four hundred square miles ; or, 
in other words, equal in volume to a solid Nock of coal eight feet high, 
twenty miles wide, and two hundred and twenty miles long. This, for 
the present, we give as a safe estimate, though we believe the quantity 
to be greater, 

171. Quality of Tennessee Coal. — We necessarily defer a system- 
atic account of the quality and varieties of our coals* There is nfr 
question, however, as to their excellence and value. There are, it is 
true, some, as in all coal-fields, which are of indifferent quality, but, 
in the aggregate, we believe they are not, for general purposes, sur- 
passed. 

The varieties are numerous. Most of them perhaps are semi-bitti- 
minous, dry burning coals, but others are properly bituminous. 

172. In structure, too, they differ. Along the eastern edge of the 
Table-land, where the rocks have been subjected to disturbances, the 
included coals have often a spumose* structure, breaking up in small 
angular fragments,, with concave and convex faces. In the horizontal 
rocks, which, by the way, make up the great body of the Table-Iand> 
they are generally laminar, even, and more or less compact. Some- 
times, however, even in this case, they exhibit irregularities. 

Hereafter we will aim to present a complete table of the composition 
and peculiarities of the coals from all our principal banks, adding also 
the uses to which they are best adapted. 

173. The following analyses, with the exception of No. 4, were* 
made by Dr. Troost.f No. 4 — kindly furnished us by Mr. S. F.. 
Tracy, the energetic President of the Sewanee Mining Company— is 
an analysis of the Wooten coal, (§ 165,) made by F. Zwickl, of New 
York. 



* » 



* Or, spumous. 

f Nos. 1 and 2 are given in his Third Report, and No. 8— said, indefinitely, "to. 
have come from near the Tennessee RUer" — in his Ninth. 
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ANALYSES Of TENNESSEE OOALd. 



1 
No. 


* 
County. 


Name of bank. 


9pedfic 
gravity. 


->- 

494LYMB. 


Carbon* 


Volatile 
matter. 


■ 


1 
2 
3 

4 

» * 


\ 


1-45 


7100 
t3^00 
76 00 
65-60 


17-00 
14.00 
17.00 
29.00 


12 00 

1700 

7-00 

6 60 

« 





174. ProSuctiofi > etc., in 1854. — i !The following table will indicate 
the amount of coal produced in 1854, and how and where it was con- 
gamed, Remarks are also occasionally included, with reference to the 
price at which sold, the character of the banks, etc., etc. 



PRODUCTION AND CONSUMPTION OF TENNESSEE COAL IN 1,854. 



■ V " ' ' ' — 

COUNT*. 


BUSHELS 
RAISBD. 


■» * : «• -M 

meMAitirq 


1 t 


500 

* 


Used by blacksmiths mostly. Two thou- ' 
sand bushels in addition were brought from 
Kentucky. 


■ 


4000 * 

1 


Consumed by blacksmiths mostly. Fine 
banks occur, from four to six feet thick. 


■ 

Andirson. 
(a\ Coal Creek 


8000 
85,000 


Used by blacksmiths mostly. 

Coat consumed for manufacturing and do- 
mestic purposes, in Knoxyille, North Alabama, 
and by blacksmiths of the county. Excel- 
lent banks, six and seven feet thick. Fifty 
thousand bushels estimated production of 
1855. Coal in Knoxyille is worth front 18 to 
25 cents per bushel. 

. 


1 


ROANB. 

Kimbrough's bank... 

> 

>■ m » 


83,000* 

> 

• 

■ 


One third made into coke, and sent to 
Knoxyille, Georgia, and Alabama. Sold near 
the bank at 15 arfd 12 J cents per 40 lbs. The 
remainder consumed in Loudon and Knox- 
yille for manufacturing and domestic pur- 
poses. Sold near the bank at 12} and 10 
cents per each 70 lbs. 



* A larger amount was given vs, bat estimated at seteaty petonds to the bushel. 



0TOKS COAL. 
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OOUKTT. 



BUSHELS 
RAISED. 



■ « »■ 
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Rhba. 
Rdddy's bank.*. 



Hamilton & Marion. 
(a) Jack's bank «... 

(&) Clift and McGree's. 
(c) Tennessee River... 



• 2000 



1000 

25,000? 
14,000 






(d) Raccoon Mountain. 



(e) Battle Creek. 



m^^^—+0^*^m+m 



Fbanklik.4. 



GnmibT , 

Warrnn 

Van Bros*. 






i »■■ m ■ 



Whitm 



Putnam.., 

Overton , 
Fentress. 



} 



Scott....... 

Morgan..,. 
Burooi.., 






24^600 



11,000 



■ . « * 



15.00Q? 



8500 



15,000 



* * 



\ 

1400 



4500 



REMARKS. 



Used in the vicinity. In 1853, abont 20,000 
bushels were raised at this batik, and con- 
sumed at Eagle Furnace, Chattanooga, and 
in Georgia, for purpose* as above. 



■ 1 1 1* i 



-4-* 



» ■ i. * » 



In 1S'53, raised 15,500 bushels. Sold at 7 
cents at the bank. 

Perhaps Aor0. 

Two or three banks wh,ere the river breaks 
through Walden's ridge. Coal delivered on 
the bank at about 10 cents, and consumed ' 
mostly in North Alabama. 

Banks near the railread, (See J 164.) Coal 
sent to Nashville, Chattanooga, and Georgia. 
Consumed! as above. Estimated production 
ef 1855, $00,090 bushels, f 

■ 

Two or three banks. 



Used mostly in Winchester for domestic 
purposes, and by blacksmiths, etc. 



i ». . 



Used in the counties mostly by blacksmiths. 
Coal delivered in McMinnviile costs about 20 
cents-. There are numerous banks in these 
counties of various thicknesses : many of 
them from three to four feet — some thicker. 



Used within the county, mostly in Spar- 
ta, both by blacksmiths and for domestic 
purposes. In great part obtained from two 
banks, from three and a fealf to four and a 
half feet thick. (See \ 166. ) 



-» 9- 



Used by blacksmiths. Considerable coal 
was sent, a few years ago, from Fentress to 
the Nashville market. 



Used by blacksmiths mostly. Numerous 
exposures of coal, from dne to six feet, many 
of them of -excellent quality. 



«Or, GillenwaUr'a. (See table, } 178.) 

f Not having the exact amount, we have estimated the production of these banks, in 1855, at OOOO toai> 
(See §176.) 
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As far as possible, these statistics have been derived from the pro- 
prietors of the banks themselves. In all other cases, gentlemen 
acquainted with the coal and coal-trade of their respective counties, 
have been consulted, and have furnished us with the necessary local 
facts and estimates. - 

the entire amount is 247,400 bushels, or 8836 tons.* 

175. Production of 1855. — There has been, this year, a great 
increase in the production of Tennessee coal; due, . 

First, to the greater activity of operations at the Raccoon banks, 
and at other banks in East Tennessee, but mainly the former ; and, 

Secondly, to the commencement of coalmining by the Sewaftee 
Company. 

176. In reference, first, to the Raccoon hanks, we were informed, 
in June last, that they would produce during the year (1855) 300,000 
bushels, or something more than 10,714 tons. From the best informa- 
tion we have, the yield appears, so far, to have come up to the esti- 
mates. , Not having, however, positive statistics, we place the amount 
at 9000 tons, which is an increase of 8125 tons over their production 
i* 1854.f 

177. The Sewanee Mining Company was organized in January, 
1854. They soon secured valuable coal-lands on the western side affd 
on the summit of the Cumberland, in Franklin and adjoining counties, 
and have already a railroad nine miles in length, connecting their 
nearest banks with the Nashville and Chattanooga road at the ttinneL 
The coal of the Table-land is thus directly connected with the capital 
of the State. It is the intention of the company to extend their toad 
eleven miles farther, to the " Wooten" bank, (§ 165,) where Vthere is 
a& inexhaustible supply of superior coal. 

The first car-loads of Sewanee coal were sent to Nashville in Jun* 



* In Tennessee, a bushel of coal is fixed by law at eighty pounds, which is twenty- 
eight bushels to the ton. 

f At the close of this year, these banks go into the hands of the "iBtna Mining and 
Manufacturing Company." This company has a wgrhing capital of $40,000, and will 
doubtless prosecute coal-mining in the Racooon ranges with still greater activity. 
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Imrt. T7p to the last of December, (1855,) 3823 tons had been deliv- 
ered at the city dlpftt. 

178. The production of 1855 will, therefore, stand in tons as 
fellows:-*- ^ 



Increase over last year at Raccoon banks 8125 

SeWanee banks .- ~ ».. 3823 

Production of last year , 8836 

Total production of 1855 ............ 20,784 

In this we allow nothing for the increased quantity of coal raised at 
Other banks, which would swell the total amount to 21)000 or 22,000 
tons. 

la 1856, the amount of production may again be jnore than doubled. 

179. Consumption of Ohio River and Kentucky Coal in Tm- 
fUMee. — A large amount comparatively of Kentucky coal is consumed 
m Tennessee. It is brought into the State from four distinct regions. 
We will enumerate these, in connection with the amount that each 
tarnished in 1854. 

In the first place, about 2000 bushels were carried, last year, from 
the south-eastern corner of Kentucky, through Cumberland Gap, into 
Claiborne county. 

Again, as nearly as we can ascertain, about 600,000 bushels, or 
Jl,428 tons, were brought down the Cumberland Eiver in 1854, from 
that part of the Cumberland coal-field in Kentucky cut by this river. 
Of this amount, about 400,000 bushels were, consumed in Nashville, 
140,000 by the Cumberland Rolling-Mill, in Stewart, and about 60,000 
it Clarksville, etc. 

In the third place, coal, to a limited extent, and mostly for the use 
of blacksmiths, has been occasionally, for several years, brought from 
Kentucky to Clarksville, from the part of the "Hlindis" coal-field which 
lies in Christian or in the southern part of Hopkins county. 

Lastly, considerable coal, in 1854 — how much xre do not know, 
perhaps 75,000 bushels — was brought from the Bell mines> near the 
Ohio River, in Kentucky. ♦ 

180. Recently, same of the highly bituminous Pittsburgh coal has 
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been brought to the Nashville market. It 19 now used at the Gaa» 
Works, and is found to yield a cubic foot more gfcs to the pound than 
njHrive* Kentucky coal. It is not, hpwcarer, valued more for ordinary 
purposes than the good Tennessee and Kentucky semi-bitununouv 
coals brought to the city, 

181. Hitherto the maximum consumption per annum of coal in 
Nashville has been about 450,000 bushels, or 16/JTl tons. Th© 
supply, however, within three or four years past, has not been equal 
to the demand. With an abundanoe of coal at twelve or thirteen 
cents per bufchel, the consumption would soon be doubled. A,t present, 
the price varies from fifteen to twenty-five cents, occasionally reaching 
forty cents, From eighteen to twenty cents is perhaps a fair average 
for tfie year. 

Memphis is supplied with edal mostly from Pennsylvania. He? 
annual consumption "is about 120,000 barrels/'* or 300,000 bushels. 

ClcLrksvilU-~-ox& of the most important commercial .points in th# 
State — uses perhaps ab<?ut 125,000 bushels,f which is obtained from 
Kentucky, both from up and down the rivef. Some Pittsburgh coal 
is also doubtless used at this point. 



SECTION II, 

LIGKITB. 

* 

. 182. Lignite is an imperfect variety. of mineral coal.J It k gen- 
erally brown, or brownish-Mack, and often presents a woody stmcturt, 
being, in fact, an incipient stone coal, occupying an intermediate place 
between it and dead vegqtable matter. It ia not unusual to find, 
running through beds of lignite, half-carbonized leaves, sticks, and 
fragments of the branches and trunks of trees. Its odor and fume» 
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* Furbished us by L. R. Richards, City Register. 

f We have been expecting X» reoeire the actual amount, but it has failed to reach Oft 
in time. 
% See Prof. & p. Pana's eicefient « Manual of M3aerak>gy, u sixth edition, 9. 86 
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in burning are not altogether like those of trug coal, but resemble 
more the pungent, eye-irritating odor and ftuaes of burning, half- 
smothered wood* 

183. Geologically, it is of modern origin ; the formations in which 
it occurs being above or more recent than that which is> fti the main, 
the great depository of our true Btone coal. 

184. There are vast quantities of lignite in the Mississippi and Mi*- 
foilri valleys, and it becomes speculators in mineral fuel to keep a 
lookout, lest they mistake this half-formed coal for the valuable and 
•ubstantial coal of the Carboniferous Formation. Already, within our 
own State, expensive mistakes have been made. 

185. Its value is mostly prospective. When the forests of the Mis- 
sissippi bottoms can no longer furnish Wood — -when our great coal fields 
shall have yielded their treasures, then the lignite beds will be lo6ked 
to. But, on the other hand, when will this be ? Our coal resource* 
Are considered to be inexhaustible, and the only answer returned is 
that of the daughter of Air and TeUus— When ? 

In some countries, trhere fuel is scarce and expensive, lignite has 
been used. The better qualities, when mined and ready for market, 
are for some purposes equal to wood in value. The mining of it, how 
ever, in the Valley of the Mississippi will be attended with difficulties, 
on account of the unconsolidated nature of the strata which enclose it. 

186. Occurrence of Lignite in Tennessee. — Along the Mississippi 
Bluff, extensive beds occur in Lauderdale, Tipton, and the northern 
part of Shelby. Tha following section, taken at "Old River," in 
the southern p*rt of Tipton, will exhibit the different strata, which 
at that point compose th£ Bluff, and the mode in which the included 
Wis of lignite occur** 
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• W* are under especial obligations to Per. 0. W. Dickson, of fcortersyille, for kindly 
(aiding as to* this point-** distance of sixteen miles from Hg residence — and for aiding 
US in our investigations. 

We take this occasion, too, to express our sincere thanks to Dr. Oldham, of Ripley, 
Who, notwithstanding his engagements at home, travelled with us to and from the 
lignite localities near Fulton, a distance of fcfty miles in all. 

£rom both of these gentlemen we received much valuable information in regard to 
fee geology of their respective counties. 
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SECTION OF *HE MISSISSIPPI BLTJFF A* u OLfc KIVSR. 



#» 



(Entire thickness about 168/eeJ.) 



1 

GENERA^ 
DIVISIONS. 


THICKNESS 
IN FEET. 


— . . — — • , 

THE STRATA, IN. 


LOAX BIDS 


45 

* 


* * ' '■ * ■■ 

Top of Bluff. 

(a) Bed of light-yellow when earth or Loom, 
more or less calcareous; contains land-sheila, 
(hehx, cyclostoma, etc.) 
The lower part becomes more yellow and sandy,. 


Geaybl beeies. 

■ 


39 


(b) Xayers of orange and yellow sand, with thin 
seams of red sandstones-three and a half feet. 

(c) Bed of coarse gravel and sand— sixteen feet. 

(d) Reddish and white potter's clay, la seams 
with sand — one foot and a half. 

(<?) Bright yellow sand, *wjth occasional seams of 
clay — eighteen feet. 


• 

Lignite series. 

i 

; 

* 

■ ■ 


84 

■ 
• 


(/) Thin seamq. of gray or white sand and clay, , 
interstratified with some vegetable matter — fifteen - 
feet 

(?) E>«d of lignitt, from three so four feet. 

(h) Dark clay and lignite interstratified— tw% 
feet. 

■ 

(t) Seams of gray and white sand, interstratified 
with layers of lignite — five and a half feet. 

(/) Bed of lignite, six inches — becoming, a few 
hundred yards to lite left, along the Bluff, four 

feet thiek. 

* 

(k) Gray sand in thin layers, with numerous seams 
of dark clay and layers of lignite, seme of which 
are from three to six inches thicjc — thirty-two feet 

(l) Same as above mostly; one bed of lignite, 
(leaves, «to.,) two feet thick— fifteen feet. 

• 

(m) Beds of dark laminated day. The bass of 
the Bluff is conoealed mostly by a talus of mate* 

rials from above — ten feet? 

* 
Ltod qf attifvtdljibun. 
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187. Similarly interstratified with sand and clay, lig&ita occurs at 
numerous localities along the Bluff, from the forked Deer to Shelby. 
Occasionally the beds are five and six feet in thickness. 

At Raleigh, a bed of lignite crops out at the haae of the Blufl^ on 
Wolf River. The section here is similar to that already giveti, though 
not running down as far. We were informed that lignite from this 
stratum had been Used with wood for several weeks at a steam saw- 
mill in the vicinity, with tolerable success.* 

188. In Carter county it occurs with clay, in an isolated and curious 
deposit or patch, a few miles north of Elizabethton, at the termination 
of the mountain which separates Garter and Sullivan. Its lateral 
extent appears to be limited. A pit has been sunk through the cky 
into the lignite, penetrating the latter, as ^e were informed, nine feet. 
At the time of our visit, the excavations were partly filled with water, 
which prevented as thorough an examination as we desired. 



SECTION III. 

MARBLE. 

189. There is great interest and importance attached to the marble 
of Tennessee. It is How — in the columns and Balustrades which 
within adorn ihc building — one of the chief ornaments of our own 
noble capitol, as it will be soon of the national capitol at Wash* 
ington. 

Our examinations, as far as possible, have also been extended to 
this product of our rocks, and with gratifying results. We have had 
the pleasure of pointing out valuable beds, not hitherto noticed^ both 
in East and West Tennessee. 



* In most of the counties in West Tennessee, half-oarboiiiied wood, sticks, leares, 
ete., hare been met within fligging wells. Sometime* a large trunk ^is encountered, 
Much to the annojanoe of the weU-digger. 
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190. The principal specie** of marble in the State are the follow- 
ing*— 

ltf . Variegated Fomliferom ; 

2d. Grayish White FossHiferousf 

&<L Magnesian} 

4th. Elastic; and th$ 

&tJu Breccia and Conglomerate Varieties* 

lit. Variegated FossUiferow Ma+bU. . 

191. Where JWwd.*— This, the most Important species, deciles in 
West, Middle, and East Tennessee, but is most abundant fepd of the 
finest quality in the last mentioned division of the State. 

In. West Tennessee there are beds of good quality, which are ren- 
dered highly valuable, from the circumstance of their affording almost 
the la$t limestone seen in going west to the Mississippi. In Henry 
there is a quarry from which considerable marble, for building pur- 
posed and for tombstones, has been taken. Some of it has been carried 
to Paris, more than twelve miles distant, apd Used in the construction 
of the foundation of the court-house, and fo/ other purposes. 

In Benton, as, for instance, a few miles from Rockport, on the Ten- 
nessee, the present residency of our Senator from Benton, etc.) Mr* 
A. F. Hall, the Batne rock occurs. It is also seen farther south, in 
Decatur, etc* 

192. In Middle Tennessee, in Franklin county, there are many 
localities of mttrble, and several extensive beds. It had been worked 
here, to a limited extent, for several years. 

The upper p^rt of the Mountain Limestone at Bon Air, in White, 
affords a clouded marble, from which a few tombstones h^ve been 
taken. 

193. In Efcst Tennessee the localities are very numerous. Com- 
mencing with the northern part of the valley, we mefct with it in 



«■»■ *> 



* This term i* apt used here in its striot sftaititiaseivft, fcuisivply iaa gfcatpsi wags 
to designate the different divisions enumer&M. 
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nearly all the counties west of Greene and Sullivan. In Hawkins, 
tanning along a few miles west of Rogersville, there is a most valuable 
bed, in which several quarries have been opened. We will have oce&» 
fiion to refer to these again. 

In Grainger, Jefferson, Knox, Roane, Monroe, Meigs, McMinn, 
and Bradley, it occurs more or lestf abundantly. In the vicinity of 
Knoxvitte, as in Hawkins, there are several extensive quarries; of 
these, too, we will speak again. 

194. Its Character and Quantity. <— In East Tennessee there are 
two distinct varieties of this marble. One is an argillaceous limestone, 
little fossiliferous, of dull, gray, brownish-red, and sometimes greenisk 
colors, arranged in undefined banded clouds. It receives a smooth* 
good polish* Such marble has been quarried and worked to some 
extent in Roane, Meigs, etc. " It was used in the construction of the 
foundation of the court-house in Kingston. 

195. The most important variety, however, and a superior marble, 
is that which is seen in the quarries of McMinn, Enox, and Hawkins. 

• This, which may be called par excellence the marble of East Ten- 
nessee, is a highly fossiliferous and calcareous rock. It 1 has, in its 
polished condition, a bright .ground of brownish red colors, which are 
more or IeBS freely mottled with white and gray fleecy clouds and 
-spots. In that of the first quality, these clouds and spots are distinct 
and well defined, showing, at the same time, little of their fossiliferous 
nature. The brownish-red color of the ground varies, having at some 
<fK>mts a darker shade than at others. We prefer the lighter ground. 
Other secondary qualities, though often beautiful marbles, have not as 
well-defined clouds, etc., and their fossiliferous portions show too 
distinctly their organic structure. Some, however, might prefer to 
see the latter character. 

196. The marbles of Middle and West Tennessee are of the same 
ttftture, and resemble inore of less those of the Eastern Division. 

> 19T. As to the quantity, it is sufficient to say that we have enough 
to supply the world, and that, too, of the best quality. The great 
bands of marble, often many hundred feet in width, which run through 

8 
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East Tennessee, can never be exhausted ; at least) we cannot conceive 
of how and when it could be done. ^The most important of thesQ are 
out by navigable rivers, and many of them already by railroads, ren* 
dering practicable the opening of extensive quarries at hundreds of 
convenient and accessible points. 

We defer, for the present, an enumeration of the different marbLs 
•ranges ; some have already been wholly made out, and many partially. 
As ' soon as our materials are complete, we will present as full a* 
account of them as their importance demands. 
. 198. Geological Character and MelaAiond.—~'We Jiave called this a 
fasiliferou* rock, meaning thereby that it is composed, in good part, 
of petrified or fowl corals, sheila, etc. The corals, together with the 
.remains of a class of animals called crinoid*, are most abundant. To 
the presence of these the variegated variety owes, for the hiost party 
its peculiar character and beauty. 

199. In East Tennessee this marble forms one of the lower members 
of Formation V>, hereafter noticed. It is usually heaty-bedded, and 
admits of the splitting out of very large and massive blocks. As a 
general thing, the strata which compose it dip with the associated 
rQcks, at an average angle of nearly forty-five degrees to the south- 
east. 

200. In Middle and West Tennessee, the marble beds are horizontal. 

.In Franklin, they occupy a position in the upper part of Formation 
V« In the District, they are of a very different geokgic&l age, con- 
stitute a member of Formation VI., and are not as heavy as those in 

.East Tennessee* 

201. Production of Variegated Marble in East Tennessee. — Ihe 
systematic production, of marble appears to have been first commenced 
in Hawkins. 

The principal marble in this coiinty occurs in a band about twelve 
miles in length, whioh runs south-westward through a portion qf the 
valley west of that in which Rogeraville is located, Several quarries, 
at distinct and distant points, have been opened, which furnish a pro- 
duct of the first quality. 
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The bistofry of the production here is as follows t— In tbe first plac6, 
We hate been assured that attention, resulting in any thing practical, 
was called to the Hawkins marble by the favorable opinion expressed 
«*t regard to it by Dr. TrOost, the former geologist of this State.* 

202. In April, 1838, the * Rogeteville Marble Company" was 
^formed* by gentlemen in and near Rogereville, for the purpose of 
*j&wing marble, and establishing a marble factory in the vicifcity of 
RogersvUle." Grville Bice, Esq., was elected President, ancl S. D>. 
Mitchell, Secretary. The company operated to a limited extent for 
several years, greeted a mill* and sold several thousand dollars' worth 
of marble annually, which was mostly distributed in East Tennessee.* 

In 1844, the company sold out' to Mr. Rice, who, on a mpderatfe 
Wale, has perseveringly and successfully carried on the business ever 

gince.f 

r 203. Mr. R. sent a block of the " light mottled strawberry variety" 
"i^HBpoken of farther on, (§ 210,)-^-tothe Washington Monument. This 
;*r*s ealled the "Hawkins County Block" amd bears the inscription, 
#*lfr<m Hawkins County y Tennessee." Another block of one of the 
finest varieties, already described, (§196,) was sent by act of the 
Legislature^ which was ealled the "State Block" .» ' 

(• 204. These blocks attracted the attention of the Building Committee 
of the Extension of the National Capitol, who, although they had 
Numerous specimens frdm all parts of the Union before them, decided 
% favor of the East Tennessee marble. * 

♦ We desire to dp no one injustice. It i& probable that others |n East Tennessee age 

; *ntitted to the credit of having pointed out to the Doctor the location of this and "other 

ranges. If so, we would like to be put in possession of the faots, in order that tbfp 

may be incorporated hereafter with the rest in the history of marble operations in 

STefcmessee. 

f Mr. Rice's elegant residence, "Marble flati," ftrar ntflen below Jtogerstillfvls 
really a museum of the finest marble East Tennessee affords* 

' We take this opportunity of expressing, both for Prof. B. C. JiHson, of Cumberland 
University — who was kindly accompanying ug at the time of our visit— and for our- 
selves, our high appreciation of the hospitality and kindness we met with at " Marble 
ftall* 

Mr. Hill, of BogersnUe, has also been engaged in marble business for several yepra. 
'We are under especial obligations to Mr. H. for presenting us with a beautiful Ink- 
stand— an elegant specimen of Hawkins County Marble. 
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An ag$nt was soon after sent by them to ascertain whether or not 
it could be obtained in quantity, who, when on the ground, had m 
difficulty in satisfying himself as to this point* 

205. As the result of these circumstances, an extensive quarry* 
affording: an excellent material, has been opened at a point about nine 
miles southwest of RogersvUle, where the Houston River intersects th# 
marble range. The rock here is in good part massive, and several 
hundred feet in width. The location of the quarry is excellent, ated 
admits of the easy transportation of the blocks to the boats. Majty 
thousand cubic feet of marble have already been sent off. It is taken* 
for a part of its route, down the river, and then by railroad jto 
Charleston or Savannah, where it is shipped for Washington City. 

206. The production in Knox county has been considerable, and 
will rapidly increase. 

In 1852, Mr. James Sloan opened a quarry m a range of variegated 
marble, which, in its south-westward -coqipe, run* but little west, or 
north-west, of KnoxviBe. This range is many miles in length, affords 
an unlimited amount of valuable marble, and is intersected by the Baal 
Tennessee and Virginia Railroad, and we believe by the Holston.* 

Mr. Sloan's quarry is admirably located on a low ridge, being not 
quite two miles north of Knoxville, and but a few hundred yards from 
the line of the railroad. 

207. From this point all the variegated marble need in our State 
Capitol has been derived. The amount paid by the State for this 
marble in its present finished condition, including, however, a few 
hundred dollars' worth of the " grayish-white' * variety, soon to be 
•poken of, is about $23,000. 

Mr. S. is now furnishing variegated marble from the same quarry 
for the State Capitol of Ohio, 
Heretofore the rough blocks have been brought to ftashville, where 

«*— ^- ■» ■ ■ l ' i H ■ I ■■ *• m l » n . .. .- ■ ii i »■#>..»»■■» . ■ » i II ti 

* In addition to this, there are other important ranges of variegated marble, not £ar 
from KnoxYille. 

£reriou8ly to 1852, eome work had been done toward the practical development of 
die marble of Knot, bat, so far aj we can learn* en a limited scale. 
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this gentleman has quite an extensive 6teftm-p<rwer marble factory. 
He proposes, however, to have another very soon in Knoxville. m 
the former city, manufactured marble sells at an average price of 
$4.50 per cubic foot, in the latter at about $3.00. 

208. Other quarries have been opened in McMinn and adjoining 
counties, which we have not had time to visit. We have been informed 
that they also afford a good quality of marbles. Hereafter we shall 
aim to examine and report upon them. 

2e£ Grayish- White Marble. 

209. This species (as we term, it for convenience) may be regarded 
as a variety of the last, It is, too, a f ossiferous rock, being some- 
times called coralline or encrinal marble, from the fact of its contain- 
ing fossil corah and erinoide. (§ 198.) It appears to constitute a 
distinct member of Formation V., and to occupy a lower pl^ce in the 
series than. the variegated bed* 

210. In appearance it is a grayish-white, massive sparry rock. The 
white ground of much of it is mottled with pink or reddish spots. 
Marble like the latter is found, too, associated with the variegated, 
and is designated by some as the strawberry variety. 

211. A few miles east of Knoxville, there is a fine and valuable 
quarry of gray marble, belonging to Col. John Williajns. The entire 
thickness of the bed in which it is located is three hundred and seventy r 
five feet, ninety-five feet of which — near the base of the bed — is mas- 
siye white marble, and is the portion that is worked. The remainder 
contains more or less the reddish points or spots spoken of above. 

A large amount of marble has been taken from this quarry. Sev- 
eral marble factories in Knoxville have worked it extensively. There 
is no superior building rock in the State. 

212. Five miles east of Knoxville, at Mecklenburg, the residence 
of our distinguished Tennessee historian, Dr. J. O. M. Ramsey, a 
beautiful bluff of the light sparry marble is boldly exposed on the 
French Broad. The upper part is variegated with light flesh-colored 
points and patches. This mass is as valuable as it is beautiful. 
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Similar gray marble also occurs about a toile east of Athens, in 
JfleMinn, But we cannot now specify further. 

* 

3d. fflagneaian Marble. 

213. This species had heretofore attracted little attention. It 
occurs abundantly in East Tennessee, and, though not as valuable as 
fhose we have mentioned, is nevertheless to be regarded with interest. 
It is found in Claiborne, Hancock, Jefferson, and other counties, im- 
bedded in the upper part of Formation IV. Several ranges of a light- 
gray variety, banded with pinkish clouds, etc., occur within a few 
miles of Tazewell. 

At Dandridge a light-gray sparry variety, having the same geologi- 
cal position, is worked to a limited extent. 

' 214. The gray rocks of the top part of Formation IV. would doubt- 
less afford, upon examination, in almost every county of the Valley of 
East Tennessee, a tolerably good marble, and at many points an ex- 
cellent building material. 

AtK Black Marble. 

215. We have in Tennessee, especially in the extreme eastern 
counties near the mountains, numerous localities of dark and black 
limestones, which are susceptible of a good polish, and which may pro- 
perly be called marble. 

«*M 4 ' 

These are to be esteemed mostly for the uses made of them in con- 
nection with lighter varieties. In the construction of tesselated pave- 
ments, or for the bases and capitals of columns, etc., they will be useful, 
and in fact have been already employed. In numerous cases where 
contrast is desired they can be used with gopd effect. 

• ■ / 
5th. Jlreccia and Conglomerate Marble. 

216* We desire to call attention to a beautiful species of marble in 
East Tennessee, which has not attracted the notice it deserves. This 
is breccia marbU. 
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In the first place, a breccia* is any rock composed of angular frag- 
ments, or at most of fragments but little rounded, firmly cemented in 
a solid mass. A limestone of this character, if made tip of fragments 
of different colers, or of different shades of color, and susceptible at 
the same time of a good polish, constitutes a marble which is often 
very beautiful. A slab of it is in fact a native mosaic, the compo- 
nent pieces of which are irregular in outline, and promiscuously 
arranged. 

217. Such marble, of dark colors, occurs in several counties in East 
Tennessee. We have seen it in Greene, Sevier, Blount, and Monroe*f 
It nfay be found, doubtless, near the mountains^ or in the coves of all 
iihe eastern counties, from the Nolichucky to Georgia, and perhaps, 
too, in Carter and Johnson. 

218. It occurs in elongated patches or narrow bands, and is gen- 
erally interstratified with slates. 

Some care will be necessary in selecting points for the opening 6f 
quarries in this breccia, as it frequently contains flinty and slaty frag- 
ments, which greatly impair its value. A good test of quality will be 
its ready susceptibility of a uniform and bright polish* 

219. Several promising bands, in the mountain and adjoining parts 
of Blount and Monroe, are intersected by the Tennessee River. We 
believe that at one or two points work has beeji commenced upon 
these, which, however, has not been prosecuted to any extent of 
practical importance. 

It is proposed hereafter to examine further, and with much care, 
those breccias especially Which occtir in the mountain regions along 
the Hiwassee, the Tennessee, the French Broad, etc., as their value 
is greatly increased by the facilities afforded for transportation. 

220. Finally, in addition to the proper breccias, we have observed 
marble pudding-stones or conglomerates. In these the component 



* Pronounced bret'ck*. 

f Dr. Troost, in Mi Fourth Report, referring to the marbles of East Tennessee gem* 
orally, says : " I have seen there breccia marble which surpasses any that \ know/' To 
what particular region or county he may refer in this remark, we cannot ascertain. . 
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fragments are rounded, a polished section necessarily presenting a 
great variety of rounded instead of angular patches. 

Marble of this character has been observed near the northern ex* 
tremity of Star's Mountain, in McMinn, and at several localities, aftso* 
ciated with breccias. 



SfeCTlONIV. 

tGKEEN-SAND, OB MARL. 

221. In Henderson, Hardin, McNairy, Hardeman, etc., in West 
Tennessee, there occurs a heavy bed of a greenish sandy substance^ of 
great interest. It is often called "Marl;" a more appropriate name, 
however, is Green-8<md.* 

222. In our reconnoisance we have met with this substance at many 
points, and have been astonished at its great abundance*. In some re- 
gions the bed is nearly three hundred feet in thickness, f Its greatest 



* We will use the latter term, in order to distinguish this so-called marl from certain 
clayey marls found in the district. 

f At many points in McNairy and Henderson, ordinary wells sunk hi the green-sand 
afford an impure water, too disagreeable to be used. It has been found necessary in 
such cases to pass entirely through the mass. This is done by boring. A large auger, 
with a blade or bit five or six inches in diameter, is driven down until, perforating a 
hard, gritty layer at the base of the mass, it reaches a bed of white or gray quicksand* 
As soon as this is done, the desired water, of good quality, rises up to within a few 
feet of the surface. 

The perforation thus made, with the exception of a few feet near the surface, needs 
no protection, the green-sand being compact enough to furnish a permanent wall. 

The construction of the buckets used in these wells is peculiar. They are, in fact, 
mere tubes, made of tin or wood, adapted to the bore of the well — being often three or 
four feet in length, and but a few inches in diameter. The closed end or bottom it 
provided with a valve, which opens upward and admits the water freely as the bucket 
sinks, but closes and retains it as the latter rises. 

The success attending the boring of these wells has, at some jpoints in the green- 
sand regions, nearly or quite doubled the price of land. 

Fortunately, many of them have been bored by two intelligent gentlemen, Mr. James 
W. Saunders, and his brother, who, appreciating the importance of such observations, 
have kept an account, almost in every case, of the materials passed through, and of 
the respective thicknesses of the different strata. We have 'received much valuable 
information from them. 



GREEN-SAND. 113 

development is in McNairy. It crops out, or appears at the surface, 
$!ong a band several miles wide, running, most likely, entirely through 
the eastern part of the county mentioned, and the north-western part 
of Hardin, into Henderson. 

223. From this line of outcrop the great stratum, which it consti- 
tutes, appears to dip gently to the west. In Hardeman it may b% 
seen occasionally, occupying a low place in the valleys of the Hatchie 
and its tributaries. In Henderson, too, its position is low. 

224. We do not propose, however, to give any thing like a full 
account of this valuable material until our investigations are more 
complete ; all we desire to do is to call attention to it. Its value con- 
sists m its fertilizing power ; and it behooves West Tennessee, in be- 
half of her agricultural interests, to look well to this mineral manure, 
So bountifully placed at her disposal. 

Its transportation to distant points will Soon be easy. Two rail- 
roads, the Memphis and Charleston, and the Mobile and Ohio, pass 
through the green-sand region ; in fact, some of the excavations along 
tile lines are made in the substance itself. 

We will add brief notices of its general appearance, composition, 
etc., as well as of the estimation in which it is held, and the use made 
Of it elsewhere. 

225. General Appearance and Composition of the Green-sand. — It 
has already been called a greenish sandy substance. It, is made up 
of fine sand, a little clay, and an abundance of dark green grains, to 
which its color is due. The latter constitute the characteristic part of 
th£ mass. They are soft, crush easily on the nails, and have been 
compared to the grains of fine gunpowder. 

226. As a mass, the green-sand abounds everywhere in great " oys^ 

» 

ter-shells," of several distinct species, which, though resembling those 
of existing oysters, are nevertheless different ; the species, in fact, to 
which they belong are no^r extinct. At some points these shells are 
so numerous that they have been profitably used for making lime. 

227. Chemically, green-sand consists mostly of silica } alumina, 
protoxyd of iron, potash, carbonate of Ume, and water. The follow* 
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ing table will show its principal constituents. Nos« 1, 2, and 3, are 
analyses of green-sand from McNairy, made by Dr. Troost ;* No. 4 
far an analysis of green-sand from New Jersey, by Mr. Seybert, of 
Philadelphia. 



No. 


Silica. 

* 


Alumina. 


-f — — 

Protoxyd 
of Iron. 


' Potash. 


Carbonate 
of Lime. 


Magnesia. 


Water. 


Low. 

.50 

.80 
40 
.89 


1 
2 
8 
4 


48 00 
45.30 
61.70 

49.83 


7.00 
6.20 
6.60 
6.00 

1 


20.70 
18.00 
2120 
21,63 - 


10.10 
10.40 
11.80 
10.12 


5.70 
10.80 
.2.00 




8.00 
8 50 
7.30 
9.80 






1.83 





In addition to these ingredients, it generally contains, no doubt, 
small amounts of soda anAjaihosphoric acid. 

228. Its fertilizing properties have been ascribed by some to the 
potash, and by others to the £mall percentage of phosphate it contains. 
It is most likely due to Ijoth. f 

229. Its Value and Use in $Tew Jersey. — In order to call the at- 
tention of enterprising farmers in Tennessee to the value of green- 
sand, we quote the following paragraphs. 

Professor George JL Cook, in a late report on the Geology of New 
Jersey, says in regard to green-sand, " It has beep worth millions of 
dollars to the State in the increased value of the land and produce, 
besides the influence it has exerted in awakening and fostering a spirit 
fpr agricultural improvement." 

Again, the value of land affording green-sand simply as an article 
of traffic, is thus set forth. " Pits ten feet square, and as deep as the 
purchaser chooses to dig them, are sold for from five to seven dollars. 
An acre contains" "more than four hundred and thirty-five such pits, 
worth, at the lowest price, $2,175." 

230. Professor H. D. Rogers, in one of his reports, .published sev- 
eral years since, says : 

" Mr. Woolley manured a piece of land in the proportion of two 

— ^ " * 9 ■ 

f 

* Dr. Troost notices the green-sand in his Third and Seventh Reports. In the 
lattet^ the quotation (? 230) from Professor Rogers' Report may also be found* 
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hundred loads of good stable manure to the acre, applying upon ab 
adjacent tract of the game soil hi* greeh-salnd, In the ratio of about 
twenty toads per acre. The crops, which 'were timothy and clover* 
were much heavier upon the section which had received the marl* 
(green-sand ;) and there was this additional fact greatly in favor of 
the fossil manure over the putrescent one, that the soil was also en- 
tirely free from weeds, while the stable manure had rendered its own 
crop very foul. 

' " There can be no doubt that twenty loads of marl per acrfc mast 
bet, regarded as an unnecessarily bountiful dressing; but computing ih6 
relative eosfc of the two manures, when employed in the ratio above 
stated, we find a considerable disparity in favor of the green-sand.. 
Placing the home value of farmyard manure at one dollar per each 
two-horse load, and that of the marl at twenty-five cents per load, we 
have the expense of manuring one acre $200 ; of marling the same, $& 
. "This being an ' experiment, an extravagantly large dressing of 
manure was employed, but not exceeding the usual average application 
more than the twenty loads cA marl surpassed what was necessary. 

" Experience has already shown that land once amply marled retains 
. ita fertility with little diminution for at Ie&st ten or twelve years, if 
care be had not to crop it too severely ; while, with toll practicable 
precautions, the stable manure must be renewed at least three timet 
in. that interval to main'tam in the soil a corresponding degree of 
%or. 

"At the Squanktun pits, which aire very extensive, the m^rl (greeu- 
sand) is fldld at the rate of thirty-seven and a half cents per load r 
&e purchasers having to dig it* It is transported by wagons to a 
distance, in some directions, of twenty miles, and retailed, when 
hauled that far, at the rate of ten, or even twelve and a half cent* 
jer bushel, being very profitably spread upon the soil in the email pro* 
portion of twenty-five or even twenty bushels to the acre." 

231* We trust Enough has been said to induce our own farmers, 
especially those naif living within reach of this native manure, to test 
its value* taie amount to be used per acre is indicated in the extract 
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tftave. If no particular effects are noticed the first year, they may 
be the second or third. It shall be our aim, as far as may be in our 
power, to develop its extent, quality, and practical importance. 



SECTION V* 

SALT AND SALT-LIKE PRODUCTS — NATIVE SULPHUR — MINERAL SPRINGS, 

232. In this section we refer to the occurrence in Tennessee of 
Salt, Nitre*, Alum, JEpsom Salts, Gypsum, and Peroxyd of Manga* 
nese; adding, also, paragraphs in regard to Native Sulphur and Mm* 
cral Springs. Details tire mostly reserved f6r the future. 

233. 1st, Sait.—^At several points in Tennessee more or less salt 
was formerly manufactured. For & number erf years baok the pro* 
duction hae amounted to but little. We believe, however, that pro* 
ttiising localities, some of which have been partially tested, Tbut others 
that we have met with not at all, exist, which may yet prove produce 
tive. The manufacture hitherto has been mostly confined to White 
and Anderson. 

234. About the year 1820, Mr. William Simpson, as we are in* 
formed, made fifty bushels of salt per day, for months, at the old salt* 
works on the Calf killer, in White, three and a half miles north-east 
Of Sparta. After a few months of successful work, the property be* 
came involved in a law-suit, which embarrassed and finally stopped 
operations. The well, three hundred and eighty-six feet deep, cojn- 
xftencing in horizontal strata near the base of the Mountain Lime* 
stone, has been sunk through the Siliceous Group, and appears to 
terminate in the Black Slate. When this depth was first reached, 
large quantities of gas and salt-water were blown out. In about ninety 
days the gas in good part- eeased ; after this the water was obtained 
by pumping. 

This property is now in the hands of Gen* J. B. Rogers, who in- 
tends to sink the well several hundred feet deeper. We trust his 
energy and enterprise will meet *ith the success they deserve. 
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285. The salt-works of Anderson are situated immediately at the 
eaatern base of the Cumberland Table-land. The well, which is now 
about one thousand feet in depth, passes through nearly horizontal 
strata of sandstones, shales, and coal, very near the line of an im- 
mense dislocation, which has brought the coal measures down to the 
level of the Valley, and in contact with the shales of Formation IV* 
Such a location is certainly favorable. The water obtained is, how- 
ever, weak. 

The works were formerly in the possession of Capt. M. Wiqters, but 
for several yea$s back they had been under the control of the late Mr. 
Joseph Estabrook,* who, with characteristic energy, had been laboring 
to make them productive. If this gentleman had been permitted to 
carry out his. plans, he would in all probability have succeeded. 

What amount of salt was produoed at this point in former years we 

are not informed. 

» 

230. At several other points in East Tennessee, saltiwells have 
been bored. We desire hereafter to visit them all. 

287. Regions in the vicinity of dislocations or great faults in the 
rocks, like that at the ealt-worka in Anderson, are certainly the moot 
promising places to look for salt-water. Many of these occur in East 
Tennessee. 

238. 2d. Nitre, or Sattpetre.-r—We . have hundreds of ecwes and 
" reek-house*" f in Tennessee, especially along the limestone slopes 
and in the gorges of the Cumberland Table-land, which afford mate- 
rials— nitrous earth— for the manufacture of nitre. Some of these 
were worked many years ago, and will soon be again, most likely. At 
this time, the price of nitre is, perhaps, sufficiently high to justify 
operations. In fact, we haye been informed that a company has very 
recently been organised m White; county, kettles purchased, and other 
arrangements &ade for operations in the eaves again. 



* We had the pleasure- to meet with Mr. Estabrook, in Decembtr, 1864, and were 
delighted with his intelligence and scientific attainments. When w* returned, in Jbm, 
1855, his house was occupied by others — he had goae to a better wedd. 

f Sheltered places beneath prelecting rocks. 
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239. The efficient principle of the nitrous matter, in the earth of 
"these caves, has been derived from the decomposition of animal mat- 
ter, brought in during ages past by wild animals, and in some cases by 
man* This efficient principle i& nitric acid, • or simply aqua-fortis, 
which, as slowly formed, has united with the lime or potash of the 
earth in the caves. Where sufficient potash was present, thd product 
has been at once nitre, (nitrate of potash,) simply needing to be sepa- 
rated from the earth to be fit for use. 

This separation is effected by leaching the earthy matter, and evapo- 
rating the lye thfti obtained; the residuum is saltpetre. When potash 
ja not present, the lye obtained by leaohing the earth is charged witli 
nitrate of lime, which may be converted into nitre by passing the 
solution or lye through wood ashes, etc* 

240. Most of the saltpetre of cotnmerce conies from India; some 
from Spain and Egypt.* , " 

241. 3d. Alum. — 'Thtireare numerous localities of native alum in 
Tennessee. Many of our slates and shales contain ir (m-py rites, f and 
when exposed to damp air in sheltered places, as in ''rock-houses,'* 
etc., often become covered with tufts of alum. This is due to the 
decomposition of th& iron-pyrites in contact with the clay of the slates. 

The varieties of alum most abundant are those called iron and 
feather alums by mineralogists. 

242. One of our formations— the Black Slate— affords a great 
many localities, especially in Middle Tennessee. It occurs in the 
"rock-houses" along the valleys and gorges of the streams in DeKalb, 
'Coffee, Franklin, and other ooonttes* ••' 

There are many points within thq range of this formation where, 
it appears to us, alum might be profitably manufactured, 

243. In East Tennessee there art numerous localities of natfrfe 
alum, especially in the M rock-houses" of the Unaka Mountains. The 
n^ost interesting one that we have seen, and of which we speak on the 
next page* is in Sevier. 

t — ' M i— i— — *»— *■ r ' » ■ ■» — »^^— «■«»»! i .i i _ i ■ <» ti n i » i ■,! ■ i i ili ■ ^ ■ i i d W — 

* Dtaa's Manual of Mineralogy. 

f A compound of tulphnr an* inn, aomtttaofe eaUtd mmdi*. ' *\. 
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244. 4th. JSpsom Suit, — This occurs, often, under circumstances 
similar to those mentioned with reference to alum. 31 ' When decomr 
posing rocks contain both iron-pyrites and magnesia, Epsom Salt 
(sulphate of magnesia) is often formed spontaneously ; it might, too, 
be manufactured from such materials. 

245. The most remarkable locality of Epsom Salt that we have 
.seen is "Alum Cave" in Sevier. This cave, situated at a high point 
on the steep mountain slope of one among a group of the roughest, 
wildest ranges in the county, is within a few miles of the State lintf, 
on the head waters of the West Fork of Little Pigeon, and about 
south-east from Sevierville,f It is simply a " rock-house,' ' ©r feheV- 
tered place, made by shelving and projecting slates^ and running for 
two or three hundred feet along und up the sid^of the mountain. 
Near the upper part o£ the cave the Epsom Salt occurs in a bank, im- 
bedded more or less in loose earth. From this point, nearly pure and 
beautiful masses, a cubic foot in volume, have been obtained. 

. A small amount of this salt hag been purified and carried off; the 
comparative inaccessibility of the locality has perhaps prevented it 
•from being wholly worked up. 

Near the lower part of thfc cave a bank of ahzm occurs. Beautiful 
masses of this, greater than a cubic foot in volume, could be obtained. 

246. Other localities of Epsom Salt exist in these mountains, and 
at other points in the Unaka group* 

247. The cajes of the Cumberland Slopes, also, occasionally afford 
it, etc. 

248. 5th. Gypsum. — We know of no beds of gypsum within the 
Kmits of our State of sufficient extent to be of practical importance. 
W© trust, however, to be able* hereafter, to recotfd thfc discovery df 
such beds, 

Localities affording elegant cabinet specimens are numerous. The 
jriohfegt that we have met with is Ctrey's Gave, in Sumner co^p^y. 



->.■.», ( i « II |l I | M l I I * »' ■ I WE 



* The same, too, might be said of copperas, (sulphate of iron.) 
f We are under great obligations to Mr. J. Bradley, of Sevier, for having kindly 
guided us tor two days on an «ke«ralon to tfce cat*, and through these mountains. 
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This locality furnishes fine specimens of the variety called selenite, 
sometimes in beautiful crystals ; also, masses of snowy gypsum and 
elegant " alabaster rosettes." 

249. 6th. Oxyd of Manganese. — This is a black mineral, and m 
Tennessee is often associated in small quantities with iron ores. It SB 
used largely for making chlorine gas, (§ 157,) which, in combination 
with lime, is employed in bleaching, and for disinfecting purposes* 
The pure or nearly pure mineral, in its native state, is worth about 
$20 a ton. 

Dr. Troost, in his Fifth Report, says, " There is," in the northern 
p*rt of Cocke, near Stone's Creek, " a vein of excellent black oxyd 
of manganese, which appears to be abundant." We have observed 
this substance at numerous points, but mostly in limited quantities^ 
valuable deposits, however, are to be looked for* 

250> 7th. Native Sulphur — Small cabinet specimens of native 
sulphur, associated with quartz, have been met with in Franklin and 
Macon counties. 4 ' The quartz is geodiferous, and occurs in Forma- 
tion VIIL 

251. 8th. Mineral Waters. — Mineral springs in Tennessee are very 
numerous and of many varieties. Proposing hereafter to present in a 
tabular form the principal facts concerning them, we simply now enu- 
merate the most important varieties occurring. 

252. In the first place, Sulphwr Springs abound hi all divisions #f 
the State. They occur in several of the limestone formations, but the 
Black Slate is especially prolific, supplying springs for at least a score 
of frequented watering-places. 

253. Chalybeate Springs, too, are plentiful, and are found in East, 
Middle, and West Tennessee,. The cool, inviting retreats of the Cumber- 
land Table-land look to these mainly for their supply of mineral watetf. 

254. Epsoia Salt Springs occasionally occur. Many of our sul- 
jafrqr and chalybeate waters contain mote or lees sulphate if magnesia, 
which renders them the more efficient. - 

— > ■ ■ ^ « ■■ ■ » , p ■ » i ■ ■ 
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* Dr. John Owen, of Lebanon, fir#t. called oar attention to specimen* fro* Uaoa*» 
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255. Alum Water may also be added to the list. An interesting 
and valuable well of strong alum water has been obtained in a band 
of the Black Slate, in Hawkins.* 

Other varieties might be included, but we omit them for the present. 



SECTION VI. 
HYDRAULIC LIMESTONE, AND OTHER ROCKY PRODUCTS. 

256. The last section was devoted, to mineral substances, properly 
sqr.iealled; in this we enumerate some of the useful rocks or rocky 
products of our formations, such as hydraulic limestone, buhrstone 
and millstone-grit, roofing-slate, flagstones, etc., etc. 

This section, like the last, is an outline, indicating one direction 
future work must take. 

257. 1st Hydraulic Limestone. — Those rocks which will make 

i 

hydraulic lime — so called because it will set and form with sand a hard 
mortar or cement under water — are generally fine-grained limestones, 
containing, in variable proportions, a considerable amount of aluminOy 
(§ 157,) silica, (pure fine sand,) magnesia, and sometimes oxyd of iron. 
It is an essential condition that these ingredients be in a very finely 
divided state, and intimately mixed with the calcareous matter of the 
limestone. When such limestones are properly burned and ground, 
the clay, silica, magnesia, lime, etc., which they contain, are in a state 
favorable for chemical combination, and when made into mortar with 
sand and immersed in water, they, with a portion of water, unite in 
compounds, which seal together all bodies with which they may be in 
contact. 

258. These compounds, to the formation of which the hydraulic 

character is due, are most likely what chemists call svfisaits, that is, 

e 

they contain an excess of die alkaline principle ; the carbonic acid, 

* We had an opportunity of seeing this well, through thfcf l&idnm of Mr. George 
Powcl, of Hawkins, to whote hospitality we are, in addition, much indebted. 

9 
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the silica, the alumina, and water unite with a double proportion of 
time, magnesia, etc., the alkaline ingredients, in forming them. It is, 
then, to the excess of alkaline and earthy ingredients, like lime, mag- 
nesia, etc., that the hydraulic property is to be attributed. * 

259. A very heavy bed of hydraulic limestone occurs along the 
Tennessee River, in Hardin, Wayne, and Decatur. Forming, as it 
does, the lowest or bottom layer of the horizontal rocks in that region, 
its thickness has not been ascertained ; fifty or sixty feet of it, how- 
ever, are exposed in some of the bluffs. It is a bluish rock, and beau- 
tifully laminated in thin smooth layers.f Some cement was made 
from it at one point in Hardin, several years ago, which was said to 
be excellent. ? 

260. Near Knoxville a band of reddish argillaceous limestone has 
afforded cement of good quality. It has been used successfully in the 
construction of cisterns, etc., in the city and vicinity. 

261. We knpw of many other beds of limestone which doubtless 
have hydraulic properties. Investigations are about to be entered 
upon with reference to them. 

262. Large quantities of hydraulic cement are used in Tennessee, 
but it mostly comes from abroad. We ought to, and it is hoped soon 
will, manufacture every pound we use. 

263. 2c2. BuTtr stone and Millstone- Grit — A superior millstone 
rock, or buhrstone, occurs in abundance a few miles south-east of 
Tazewell, in Claiborne. Many millstones have already been manu- 
factured from it, which are highly esteemed for making flour, etc. 
Mr. H. Jones, of Claiborne, is at this time successfully engaged in the 
business* 

The buhrstone occurs in a long band, the outcropping edge of a 
flinty layer, from one to three feet in thickness, dipping to the south* 
east, in among the upper strata of Formation IV. The quarrying has 
been done within a few feet of the surface, along the weathered edge, 



* See Professor J, D. Dana's great work, " System of Mineralogy/' fourth edition. 
f This stratum or bed has been mistaken for the Black Slate ! 
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which portion doubtless will be found the beet. The rock thus ob- 
tained is an open, cellular, hard, quartzose chert, the cavities lined 
more or less with minute crystals of quartz.* We esteem it highly as 
a buhrstone. 

The same rock may be found no doubt for many miles along the 
came range. 

264. Another band like it, having the same geological position, 
occurs on the opposite side of Tazewell. 

The manufacture of good millstones in Claiborne might be carried 
on to much greater extent than it is at present. 

265. Bands of buhrstone, similar to those of Claiborne, are found, 
end have been worked, in Jefferson, Knox, and perhaps other counties. 
They may be looked for at numerous points. 

266. The Siliceous Group affords, in Middle Tennessee, several 
millstone quarries, as in Sumner, Davidson, etc. Dr. Troost, in his 
Third Report, speaks of a " superior kind" of " siliceous millstone" 
near Harpeth River. We have not had an opportunity of examining it 

267. We apply the name millstone-grit to coarse, hard sandstones, 
containing siliceous pebbles. There are many points in Tennessee 
where millstones, suitable for grinding corn, and occasionally flour, 
have been obtained from such rocks. The grits of the coal measures 
especially are often quarried for this purpose. 

268. In Crab Orchard, Carter county, a hard gray syenitic gneiss 
(a granite-like rock) has been used for millstones. 

In Johnson an allied rock (common gneiss) is used. 

269. 3d. Roofing-Slate. — Not among the least important of our 
rocky products is roofing-slate. The superiority of slates for roofing, 
especially in large town and cities, will surely create in Tennessee, at 
no very distant day, a demand for them. . 

270. In the mountain parts of Polk, Motfroe,f Blount, Sevier, 



■**■ 



* We noticed in some of these cayities small but elegant crystals of pearl spar. Some 
distance below the surface, the cayities will most likely be found filled with dolomite, etc. 

f We are indebted to the kindness of Col. M. F Johnson, of Tellico, for pointing out 
to us, among other toron, localities of roofing-slate in the vicinity of the Iron-works. 
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Cocke, etc., great ranges of roofing-slates abound. We have seen 
them at many points, and of good quality. They occur within the* 
range of Formation II. The facts we have collected in reference to 
these slates will be embodied in a more complete account hereafter. 

271. Dr. Troost, in his Sixth Report, thus speaks of one of the 
bands of roofing-slate found in the south-eastern part of Sevier : " This 
is a very extensive tract of slate, and from the superficial examination 
to which I could subject it, no quarries having yet been made in it, 
seems to be of an excellent quality. I have seen slabs of it, which 
have been detached by some natural cause, from ten to twelve feet 
square, and of uniform thickness, perfectly level and sonorous." 

272. Slate used for roofing is generally of a- dark-bluish or jtarplish 
color. The color is not, however, important. "To be a good mate- 
rial for roofing, it should split easily into even slates, and admit of being 
pierced for nails without fracturing. Moreover, it should not be ab- 
sorbent of water, either by the surface or edges, which may be tested 
by weighing, after immersion for a "while in water. It should also be 
free from pyrites, and every thing that can undergo decomposition on 
exposure."* 

273. 4tA* Flagging-Stones* — When rocks split readily into thin, 
smooth layers or slabs, a few inches thick, they are called flagging- 
stones, and are used for paving. 

Such flags or slabs,. of good quality, are greatly in demand in cities 
and large towns, and a quarry of them, favorably located for their 
transportation, is often very valuable. As an evidence of their value, 
we refer to the fact that in Nashville now, as a substitute, large masses 
of limestone are slowly sawed, at comparatively great expense, into 
paving-stones. 

274. Excellent sandstone flags occur in Morgan, not far from 
Montgomery, A railroad may some day bring them within reach of 
a market. Quarries of tolerably good flags might be opened in the 
hydraulic limestone of Hardin, etc. (§ 259.) 

. * * 

* Dana's Manual of Mineralogy. 
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Many of the slates of the eastern mountains could afford good 
flagging materials. ' 

The thin limestones of many regions are now used, but they are by 
uo means equal to our best flagstones. When the internal improve- 
ment system of Tennessee is more complete, those of superior quality 
trill be made accessible. 

275. 5th and Lastly, Sands for Glass-making, Potter's and Fire 
Ofays, Building Materials, Grindstones, Whetstones, Fire Rock, etc., 
are • additional products, which have been noticed in greater or less 
abundance, and in many cases of excellent quality, in different parts 
of the State. We cannot now enter into details. They all properly 
demand a share of attention, and must receive it. 



SEC TI O N VII. 

METEORITES. 

27(L The Lincoln Meteorite* — Within a few months, another small 
meteoric mass has been added to the list of those extra-terrestrial 
bodies which have fallen within the limits of Tennessee. This recent 
visitor is a stone, weighing, when first obtained, three pounds. 

A highly esteemed friend, the Rev. T. C. Blake, of Cumberland 
University, to whose zeal we owe a knowledge of this interesting 
Specimen, has furnished us with the following particulars in regard to 
its. history. 

277. It fell two miles west of Petersburg, and fifteen north-west of 
Fayetteyille, in Lincoln county, about half-past three o'clock, P. M., 
August 5th, 1855, during, or just before, a severe rain-storm. Its 
fall was preceded by a loud report, resembling that of a large cannon, 
followed by four or five less reports; these were heard by many 
persons in the surrounding country. Immediately after, this mass or 
fragment was seen by James B. Dooley, Esq., to fall to the ground. 
It approached him from the east, appeared, while falling, to be sur- 
rounded by a "milky" halo, two feet in diameter, and fell one hundred 
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and fifty or two hundred yards from him, burying itself about eighteen 
inches in the soil. When first dug out, it was too hot to be handled. 

278. This specimen, which now lies before us, has an edge broken ofi^ 
revealing the character of the interior. Within it is of an ashen-gray 
color, varied by patches of white, yellowish, and darfc minerals. (§ 283.) 

With the exception of the broken edge, it is coveredj and when first 

•btained was entirely covered, as most meteorites of this kind are, 

with a very thin " black, shining crust, as if it had been coated with 

i pitch;" this was doubtless formed by the fusion of its outer surface 

in its rapid passage through the air. 

279. One end or face, which may be regarded as the base, has an 
irregular rhomboidal outline, averaging 2f by 2 J inches. Placing the 
stone upon this end, the body of it presents the form of an irregular, 
slightly oblique, rhomboidal prism. The upper end, however, is not " 
well defined, but runs up to one side in a flattened protuberance, 
giving the entire specimen a form approaching roughly an oblique 
pyramid. The length from the base to the apex is 4J inches. 

280. Three adjacent sides are rough, being covered with cavities 
and pits. It is likely that the stone has been torn off. from a larger 
mass, or from other fragments, along these faces. 

The other sides are smoother and rounded, and appear to have con- 
stituted a portion of the 'surface of the larger mass; 

281. The specimen acts upon the needle ; fragments of it readily 
yield particles of nickeliferous iron by trituration in a mortar. The 
specific gravity of the entire specimen is 3*20. Its weight, in its pre* 
sent condition, 3*83 lbs. 

282. Professor J. Lawrence Smith, of the Medical Department of 
the University of Louisville, has analyzed fragments of this meteorite, 
and has kindly furnished us with a copy of the result. 

283. The minerals found in the meteorite are : — 

" Pyroxene — principal portion of the mass ; 

Olivine and ) 

^ , i r — disseminated through the mass ; 

Orthoclase, J 

Nickeliferous iron — forming about one half per cent, of the mass* 



\ 
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In addition to these, there are specks of a black, shining mineral, 
not yet examined." 

The general analysis is as follows :— 

Silica 49 21 

Alumina 11-05 

Protoxyd of iron 20*41 

Lime 9*01 

Magnesia 8*13 

Manganese -04 

Iron -50 

Nickel , trace. 

Phosphorus trace. 

Sulphur '06 

Soda -82 

99-28 

284. Tennessee Meteorites in General.* — There are now three dis- 
tinct Tennessee meteorites the time of the falling of which is known. 
Besides these, many others have been discovered and described, known, 
from their characters, to be of the same origin, f Our State has proved 
itself remarkably rich in- these wonderful messengers from the sky. 



-*■ 



* A distinction is sometimes made between meteorite* and aerolites, which we hatfc 
disregarded 

f We add a note in regard to the general character and origin of these strange bodies. 

Meteorites, in the first place, are remarkable for containing malleable iron ; some are 
almost wholly made up of it; others are stony in appearance, but yet contain more or 
less iron in particles, etc., disseminated through their masses. They contain, too, other 
free metals, especially nickel, and minerals not found in terrestrial bodies. 

Ttyese characters link them together ; indicate a common origin ; " and, at the same 
time, separate them from every thing terrestrial." Their source must be looked for 
beyond the earth. 

The three most important theories which have been proposed to account for them, 
are the following : — 

1st. They are derived or thrown off from "terrestrial comets" of comparatively small 
sue, " revolving about the earth like the moon." This theory supposes these bodies or 
comets to come occasionally in contact with the atmosphere of the earth ; the conden- 
sation of the air, produced by their immense velocity, causes the evolution of great 
heat, inflaming them at their surfaces, and disengaging gases, which, together with 
the unequal action of the heat upon the masses, produce explosions. In this way 
glowing fragments are detached, and fall to the earth, while the larger bodies may 
pass onward in their course. In some cases they may be entirely broken into frag- 
ments, all of which fall. 

2d. They are derived or thrown off from bodies similar to the last, but revolving around 
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For the benefit of those who desire such information, we add a table 
of all, so far as we know, that have been described. 

TABLE OF TENNESSEE METEORITES. 



Mo. 



1 

2 

8 

4 

5 
6 
7 
8 

9? 
10 

11 
12 



County in 
which found. 



Sumner. 
Cocke. 

Dickson. 

Greene. 

DeKalb. 

Jackson. 

Smith. 

Rutherford. 

Jefferson. 

Claiborne. 

Campbell. 
Lincoln. 



General 
eharaoter. 


▼eight. 


Time of 
falling. 


Stony. 

Malleable 

iron. 

tt 
u 


11 lbs. 
2000 " 

9 " 

20 « 


May 9. *27 
Unknown 

Jnly or 
Aug. 1835. 
Unknown 


it 
tt 
u 

tt 

(( 

a 


86 " 
15 oz. 
280 lbs. 
19 " 
2X" 
60 " 


« 
it 
u 
tt 
tt 
tt 


u 
Stony. 


4Kos. 
8 lbs. 


u 
Aug. 5, '56 



By whom sad when 
deaerlbed. 



Seybert. 
Troost, 1840. 



u 1845. 

" 1845. 
« 



tt 
tt 



1845. 

1846. 

1846. 

1848. 
Shepard, 1854. 
Shepard, 1854, and 

Smith, 1855. 
Smith, 1855. 
Smith, 1856, and 
Safibrd, 1856. 



Hon. Jacob Peck. 
J. Voorhies, Esq. 
Mr. Joseph Estabrook and 



>sep 
>.Ja 



Hon. Jacob Peck. 
Col. 8. D. Morgan. 

M tt 

Hon. Jacob Peck. 
Prof. J. B. Mitchell. 

u it 

Pro! J. C. Blake. 



the sun like the planets. In this case, too, they are conceived to come in contact with 
the atmosphere, producing the same phenomena of condensation, heat, explosion, fall- 
ing of glowing fragments, etc., to which we have just referred. 

3d. This theory regards them as having been thrown off from the moon, by volcanic 
action^ with a velocity sufficient to carry them beyond her preponderating attraction, into that 
of the earth. In this case the motions of many of the meteorites would be such as to 
cause them to revolve for a time around, or partly around, the earth, until, becoming 
entangled in the atmosphere, and checked in their courses, they fall, producing, at 
the same time, the effects of heat, explosion, etc. 

This view of their origin has been advocated by many distinguished mathematicians 
and philosophers. 

In regard to the mineral and volcanic character of the moon, we quote, in conclu- 
sion, the following from an able memoir on meteorites, by Professor J. Lawrence 
Smith.* " It cannot be doubted, from what we know of the moon, that it is, in all 
likelihood, constituted of such matter as composes meteoric stones, and that its 
appearances indicate volcanic action, which, when compared with the combined vol- 
canic action on the surface of the globe, is like contrasting JBtna with an ordinary 
forge, so great is the difference. The results of volcanic throws and outbursts of lava 
are seen, for which we seek in Tain any thing but a faint picture on the surface of our 
earth," 



* See Journal of Science, 2d series, vol. xix. 



CHAPTER V. 

THE GEOLOGICAL STRUCTURE 07 TENNESSEE. 

285. For many reasons, it is highly important that the geological 
structure of the State should be known and understood. Knowledge 
of this kind, in addition to other important but less practical consider- 
ations, explains many of the apparent anomalies which often present 
difficulties to the miner ; it enables us to trace out, with facility and 
precision, beds of coal, iron ore, etc., and guides us often, when no 
other clew exists, to the very spot where they may be found ; it aids 
in determining the extent, position, range, etc., of veins and mineral 
deposits, and points out the most economical plan of reaching and 
securing their contents ; it is, in fine, indispensable to the successful 
development of any mineral region. 



SECTION I. 

THE STRATIFIED CONDITION OP THE ROCKS, AND THE GROUPING 07 

THEM IN FORMATIONS. 

286. The Rocks Occurring in Layers or Strata. — It may be said, 
generally, that all the rocks in Tennessee, including the sands and 
clays of the Western Division, are disposed or arranged in layers or 
strata. For this reason they are said to be stratified. 

287. The exceptions are very limited. They consist of mineral 
veins and dikes, or large veins of a greenish volcanic rock — called 
greenstone — intruded, when in a melted state, into the rents and fis- 
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sures of the stratified rocks. Such dikes occur in Crab Orchard, Car- 
ter county. 

288. The rocky sheets, or strata, are of all thicknesses, from that 
of mere leaves, as in the case of many slates, up to that of heavy 
beds, fifty or a hundred feet thick. 

289. The Grouping of the Strata into Formations. — We often 
meet with a series of adjacent strata similar in many respects, so much 
so that they can conveniently be thrown together in a single group or 
formation, as such a series is often termed. Our Tennessee rocks are 
thus grouped, in this report, into fourteeii formations? the strata 
which compose each one having certain common characters. 

290. For example, the sandstones, slates, and coal, which form 
the upper part of the Cumberland Table-land, are grouped in a/orwa- 
tion, called the Coal Measures, with the following among other com- 
mon characters : First, coal is found at intervals throughout the se- 
ries ; secondly, there is very little limestone, or calcareous matter, in 
the series ; thirdly, the strata are parallel, and appear to have been 
formed in succession, under similar circumstances ; fourthly, the same 
fossils, such as different species of petrified shells, leaves, branches, 
and trunks of trees, etc., occur, imbedded in the rocks, throughout 
the length and breadth of the series. Characters similar to these 
unite the strata of all the formations. 

The character last mentioned we must refer to more particularly, 
on account of its great importance in designating with precision the 
group to which local and isolated beds of rock belong. 

291. Fossils and their Use. — With the exception of the first two, 
all the formations adopted contain fossils or petrifactions of some 
sort ; in fact, certain limestones are mostly made up of them. 

" The dost we tread upon was once aliye ! " 

They are, generally, parts of petrified plants, shells, corals, crusta- 
ceous animals ; sometimes the teeth and bones of fishes, and even of 
quadrupeds. With but few exceptions, they are the remains of ani- 

* See the table at the end of this chapter. 
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mals and plants which do not exist at present upon the globe. The 
part of Geology which treats of them is called Palaeontology \ , 

292. Now, it is not a little singular that every formation has, in 
great part, its own fossils. Most of those found in one do not occur 
in any other. Upon this fact depends their great utility. They fur- 
nish, when known well enough to be recognized, unmistakable evi- 
dence of the geological position, and a hence the general character, of 
the formation in which they are found. By means of them, for ex- 
ample, it is often easy for a geologist, travelling in a country wholly 
unexplored, to know certainly when he is in the midst of a coal- 
region, without having seen otherwise a trace of coal. The shells in 
the limestone, the fossil branch or trunk in the sandstones, the leaf-im- 
pressions in the slates, he recognizes at once as those belonging to 
the rocks associated with and including the layers of coal ; they can 
belong nowhere else in the geological series, and better evidence of 
the presence of coal-bearing rocks is not required. 

Many similar examples, showing the practical utility of these natural 
indices, might be given, but we deem it unnecessary. 

293. Extent of the Formations. — The formations are generally of 
wonderful extent. The great rocky and comparatively very thin 
sheets, one upon another, spread over often thousands of square miles. 
A few examples will illustrate this. 

294. One of our formations is a black slate, not at any point much 
over a hundred feet in thickness. This formation is found in the 
western part of the State, cropping out along the hills on both sides of 
the Tennessee River. Going eastward, it appears again all around the 
slopes of the Central Basin ; runs under the Cumberland Table-land, 
and issues from beneath the mountain in Sequatchee Valley ; thence 
it runs under Walden's Ridge and Lookout Mountain, and reappears 
at the base of the Cumberland, (Walden's Ridge in part,) all along 
its eastern slope, with but few interruptions, from Georgia to Virginia. 
We find it, too, as far east as the narrow valley which lies along the 
eastern base of Clinch Mountain, as well as in the vicinity of Mont- 
vale Springs, in Monroe, 
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It thus extends, though comparatively very thin, almost from one 
end of the State to the other, always occupying, too, the same rela- 
tive position with reference to the formations above and below.* 

295. That immediately above the Black Slate — which is a very dif- 
ferent rock — is equally as extensive. So it is, more or less, with all 
of them. 

296. The soft rocks, or, in other words, the clays and sands of 
the " District," though not reaching eastward beyond the Tennessee, 
spread out southward to great extent, and are found in Mississippi, 
Alabama, etc. 

297. The formations, however, though extensive, exist in a more or 
less fragmentary condition, having been much cut up by the action of 
water in the excavation of basins, valleys, etc.; they have, too, in 
East Tennessee, been folded and displaced by great disturbing forces* 
These characters we shall refer to more particularly farther on. 

298. Qriginally, all the formations — excepting those of the soft 
rocks just mentioned, and all allied beds and deposits which, having 
been formed, geologically speaking, recently, form a younger class by 
themselves — were once, doubtless, unbroken, continuous, and compara- 
tively horizontal and conformable, over the whole State, f They thus 
appear to have originated, in part, under like conditions. 



SKO TIO N II. 

THE ORIGIN OP THE FORMATIONS. 

i 

299. 1st . The Origin of the Older Class of Formations. — In view of 
what has been said, the older class of formations (compare § 298) — em- 
bracing those from the lowest to the Coal Measures inclusive— have been 



i 

■ ■■ 



* In addition to its east and west extent, it spreads out north and south, extending 
from Alabama through Tennessee, Kentucky, and Virginia, into Ohio and Pennsyl- 
vania, etc. 

f We ought, perhaps, to except, in part, Formation VI., whiqh is not found along 
the eastern side of the Central Basin, thereby causing Formation VII. to rest upon V r 
It occurs, howeyer, in its proper place at most other points. 
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apparently formed under circumstances in many respects similar. 
Their undoubted and remarkable marine character, containing often, 
as they do— excluding Nos. I. and II. — myriads of sea-shells, corals, 
sea-weeds, etc., (§ 291,) indicates their origin, and, together with the 
fact that just such limestones, sandstones, etc., as compose them are 
now forming in our present seas, compels us to believe that they too 
were formed — at a much lower level than they . now have — beneath 
the surface of some great sea. That such a sea or ocean did exist, 
Covering, not only the area occupied by Tennessee, but a good part of 
the Union, there can be but little question. 

300. The character of the matter, sediment, etc., brought from the 
unknown (but perhaps eastern) lands, which then existed, into this 
ancient ocean, was different at different times; occasionally it was 
argillaceous mud, which, Settling to the bottom, in time became slate ; 
again, it was sandy matter, affording the materials of a sandstone ; at 
another time, calcareous matter, the deposition of which furnished the 
elements of a hard limestone ; or it was composed of two or all of these, 
in varying proportions, the stratified deposits of which ultimately hard- 
ened into sandy limestones, argillaceous sandstones, and other mixed 
rocks.* 

301. Thus these formations were deposited successively in the 
order in which we now find them, each the product and representative 
of a certain long period — being, in fact, a stony record of the kind and 
condition of marine life, and of the physical condition of the ocean, and 
even, in some cases, of the lands at the time. 

302. They have been elevated to their present inland position by 



* The deposition of the matter constituting the uppermost of the older class of 
formations — the Coal Series, which has a twofold character, some of its layers bearing 
fresh-water and terrestrial marks, and others marine — took place perhaps when this 
ancient ocean was comparatively shallow, and its bottom, at the same time, subject to 
slow alternate elevation and depression, giving sometimes land and sometimes sea. 
When land existed, beds of vegetable matter accumulated, either in vast swamps, or 
otherwise ; when the sea prevailed, these beds were flooded and covered with layers of 
mud and sand. # Thus alternately may have been formed the strata which have since 
become the coal, slate, and sandstones of our coal measures. 

It may appear strange to some that we speak so freely of the elevation and depression 
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the gradual, or sudden it may be, upheaval of the land, and the con- 
sequent retiring of the sea. 

303. 2d. Origin of the Sands and Clays of West Tennessee. — 
The formations peculiar to West Tennessee, or those of the soft rocksy 
(§ 298,) were formed long after the others had been raised from their 
mother ocean. Nevertheless, the materials of these two were deposited 
from water. 

304. The Atlantic appears at one time, owing to the lower level 
which the Southern States once had, to have covered a wide strip of 
country next the sea-board, from Virginia around to Texas, and to 
have extended in an arm up the Mississippi basin nearly as far as the 
mouth of the Ohio. Almost the whole of West Tennessee, and a great 
extent of country beyond the Mississippi, was thus covered. 

Then it was that the sands and clays (Formation XI.) were de- 
posited ; then too the shell-fish, the remains of which now constitute 
the great "shell-banks" (see § 226) of McNairy and adjoining coun- 
ties, lived and flourished in their sea-water home. 

305. Afterward, from the gradual upheaval of the land, and the 
consequent retiring of the sea, the width of this arm was contracted; 
it covered, then, not quite half the District. At the same time the 
fresh water from the North began to prevail, and soon expelled that of 
the sea, or, in other words, the Mississippi, with a " wide lake-like ex* 
pansion" — perhaps a hundred miles or more in width— occupied its 
place. 

Then were deposited continuously over the whole area covered by 



of land. It is, nevertheless, in perfect accordance with what is now occurring in 
mature. Although our own coasts are, at this time, stable — although no changes in 
the relative level of land and sea have been observed with reference to them for the 
last three hundred years, yet no reason can be assigned why, long before, they might 
not have occurred. 

•It is certainly true that just such movements are now going on at many points upon 
the globe. It has been demonstrated that six hundred miles of the west ooast of 
Greenland has been slowly sinking for the last four centuries, and that what was one* 
dry land is now sea-bottom. On the other hand, parts of Sweden are experiencing a 
contrary movement. Many like examples of upheaval and subsidence, known to hav* 
taken place, or to be taking place, might be mentioned. 
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the fresh water, the sands, loam, etc., remnants of which now compos* 
the "Bluff." (§40.) 

306. By still further upheaval, the waters of the Mississippi were 
drawn into narrow limits, and, with increased velocity and greater 
power, commenced -the work of carving out, or excavating from the 
sandy and loamy strata last formed, the present great Valley, many 
miles wide, in which are the low "bottoms" and the ever-changing 
channel of the river. 

307. Remnants of the strata removed, as above implied, crop out 
along the "Bluff," and run back eastward to the second range of 
oounties parallel with the Mississippi. 

308. Thg bottoms have been formed, removed, and formed again, 
time after time, during the progress of the greater excavation just de- 
scribed, and are still subject to the same changes. 



SECTION III. 

THE PARTIAL REMOVAL OF THE FORMATIONS BY WATER, OR THEIR 
DENUDATION IN MIDDLE AND WEST TENNESSEE. > 

309. The cutting and washing away, or, as geologists express it, 
the denudation of certain strata by the Mississippi, has just been re- 
ferred to. (§ 306.) The older rocks (§ 299) present examples of such 
excavating and removal on a stupendous scale. The agent has been 
water, but when and how it acted to effect these results it is difficult to 
tell. Many of the small valleys have doubtless been cut out by the 
streams which flow through them, but there are no existing causes to 
which can be referred the excavation of the great rooky basins of 
Tennessee and adjoining States. Most likely the greater part has been 
done by oceanic currents just before or during the time of the upheaval 
of the formations. (§ 302.) 

310. The denudation of the formations in Middle and West Ten- 
nessee is more easily understood than that of the formations farther 
east* In the former divisions the rocks are comparatively horizontal ; 
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but in East Tennessee they have been folded, as before stated, (§ 297,) 
and thrown upon their edges, thereby complicating its geological struc- 
ture. We shall refer to the latter division presently. 

311. The Central Basin, which we have already described, (see § 35 
and map) is a beautiful example of denudation. It has been carved 
out of four formations ; three of these (Nos. VIII., VII., and VI.) 
have been entirely cut through, and the lowest (V.) deeply cut into. 
Originally when continuous the strata rose up in a slightly elevated 
dome, the summit of which was over the central part of Rutherford 
county. If we take the formation (No. VIII.) of the flat highlands 
around the Basin as the topmost of the dome, the amount of matter 
removed at this point could not have been less, in vertical thickness, 
than 1200 feet. The lowest layers of limestone in Middle Tennessee 
occur here. 

312. Throughout the Basin, remnants of the strata removed, always 
occupying the same relative position, may be seen in the hills and 
ridges. Around its sides, too, they crop out in well-defined and uniform 
order. 

Farther west, the Tennessee has cut out a valley through or nearly 
through three of the same formations, etc., etc. 

313. But these examples are of small extent when we come to re- 
gard the vast denudation which preceded, and which swept away the 
formations above those out of which the Central Basin and the valley 
mentioned were excavated. 

The two formations of the Cumberland Mountain or Table-land — 
the Coal Measures above and the Mountain Limestone below— once 
spreading out westward, covered the whole of Middle and West Ten- 
nessee, and connected toward the north-east in Kentucky with # the 
same formations of the "Illinois" coal-field. Of the first — this great 
expanse of Coal Measures — with the exception of the extensive remnant 
in the Table-land, and a few inconsiderable fragments or outliers hear 
by, nothing- now remains in Tennessee ; by far the greater part has 
been swept away, most likely before the power of submarine rivers. 

814* The Mountain Limestone, too, has disappeared to great extent. 
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Patches of it remain on the high grounds between the Central Basin 
and the Tennessee. It is found in Robertson, Montgomery, a$d 
Stewart, from which counties it runs northward, and finally disappears 
beneath the Coal Measures of Western Kentucky. 



SECTION IV. 

ff 

THE FOLDING, DISLOCATION, DENUDATION, AND METAMORPHISM OF THE 

FORMATIONS IN EAST TENNESSEE. 

1st The Folding p , Dislocation, and Denudation, in the Cumberland- or 

Western Portion. 

* 

815. The strata along the western portion of the Cumberland Table* 
land, though much cut up by the action of water, are flat and other- 
wise undisturbed. They retain their horizontal position for many 
miles eastward. 

^ Approaching the eastern limit of the Table-land, however, we meet 
with traces of a remarkable action. The rocky layers begin to lose 
their horizontal character, and to exhibit clear evidences of having 
been crowded up in long straight folds, running generally north-e&st 
and south-west. 

316. For example, the ridge called Oral Orchard Mountain, (§ 27,) 
is nothing more nor less than the nearly unbroken back of one end of 
such a fold. A section of the mountain or ridge, and of the fold at 
this point, is included in the general section, at the bottom of the map. 
This is the first well-defined disturbance of the kind met with, and, as 
a beautiful example of the movements to which the rocks in East Tem- 
nessee have been subjected, we will trace it out and speak of it in some 
detail. We designate it throughout its entire length as 

317. The Sequatchee Fold.— It commences, perhaps, near the Emery 
filver in Morgan, and, running in a straight line south-westward, forms 

' the mountain of which we have spoken, and all the high points between; 
it and the head of Sequatchee Valley. At " Crab Orchard Blouse" i£ 

10 
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is intersected by a gap, which furnishes a pass for the Sparta and 
Kingston road, and, at the same time, exposes the Mountain Lime- 
stone, elevated by the fold above the general level of the Table-land. 

818. A few miles farther south-west there is another break or de- 
pression, called Graasy Gove, which also exposes the limestone. 

319. But this is by no means the extent of this curious fold. The 
whole of Sequatehee Valley originated from it, and has been excavated 
along its summit. Most likely the strata of the Sequatchae portion, 
which is greater and wider than that farther north, instead of forming 
a ridge like Crab Orchard, were rent open in a great longitudinal fis- 
sure, thus exposing the rocks to the denuding power of water, and 
originating the valley. 

320. The diagram below has been constructed to illustrate, among 
other things, the character of this fold, (indicated by the curved lines 
A, B, C, etc.,) and the relation that Sequatehee Valley (the depression 
between A and C) sustains to it. 



(Length of Section twenty milei ; Vertical Scale about five thouiand feet to the inch.) 




A and 0, High edges respectively of the Cumberland and Walden's Ridge, overlook- 
ing Sequatehee Valley, represented by the depression between. D, Narrow Valley of 
the Tennessee River ; the section crosses a few miles above Kelly's Ferry. £, Por- 
tion of the Walden's Ridge and Raccoon Range cut off by the river, etc. L, Lookout 
Mountain. Depression between E and L, Valley of Lookout Creek. 
. The formations can be made out by reference to the table at the end of this chapter. 

The unbroken lines represent the formations as they actually occur. The broken 
Hnes indicate the deration of the folds, and the amount of matter removed by denu- 
dation. ({ 319.) B, Summit of the restored Sequatehee fold. I, I, Converging lines. 
Indicating a section of the supposed fissure or rent. F, Summit of another tmalUr fold, 
fee denudation of which has formed the Valley of Lookout Creek. 
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821. As the fold approaches Sequatch.ee Valley from the north- 
wet, it corves a little eastward, and then continues, in a straight 
course, to the Alabama line. It does not, however, stop here. 

322. Entering Alabama, and curving at the same time slightly west, 
it extends south-westward for about one hundred miles, terminating 
finally, as it commenced, in the very bosom of the Coal Measures.* 

The portion in Alabama is much denuded, affording what may be 
regarded, as the extension of Sequatcb.ee Valley, f 

823. Thus, finally, Crab Orchard Mountain, Grassy Cove, Se- 
quatchee Valley, and its Alabama extension, all belong to this almost 
straight fold, nearly or quite two hundred miles long. J 

* This at least must be the case according to Prof. Tuomey's Map of Alabama, 1849. 

f The Tennessee Rirer, breaking through the mountains, WalJen's Ridge, etc., 
(J 29,) into this long trough, just within the limits of our State, and turning aX the 
same time south-westward, enters Alabama, and flows along the denuded rang* for 
nearly sixty miles, when it again turns and escapes to the west. 

The stream which flows through Seqnatehee, and which, too, bean its name, empties 
into the Tennessee, just before the latter river leaves the State. 

% The following cut, including also a section of the Swiss Jura, taken from Sir 
Charles Lyon's excellent Manual of Elementary Geology, will be 'useful in illustrating 
similar foldings, and the structure, of certain valleys and ridges in East Tennessee. 



P, t), c, il, o, Glut rocky 




jr fonnatlDDi, which by- lateral pressors haYe been crowded ul 
re unbroken »ud tuidcnuded, forming long straight ridges. A, taoweter, 
M boen biotomd and denuded along 1U summit ; than a trough or valley bu been (bnn«l along the- Due 



The structure of Seqoatehee Valley resembles that of the trough A. The former 
valley has, however, been subjected to much greater and deeper denudation, removing 



142 GEOLOGY OP TENNESSEE. 

331. The Eastern Bluff Slope of the TabU-land. — The eastenr 
slope and crest of the Cumberland Table-land is composed, generally, 
of the upturned edges of the formations. The strata are horizontal, 
back, but approaching the slope they curve more or less upwards — 
-sometimes even becoming vertical — and form the sharp crest which so 
distinctly defines the 'Cumberland on the east.* 

The sandstones of the Coal Measures generally form the upper part 
of the slope, while the Mountain Limestone, the Siliceous Group, the 
Black Slate, and the Dyestone Group — formations noticed in the next 
chapter — crop out along its base. 

Sometimes fragments of the Coal Measures are thrown over the 
crest, and lie along the slope, or horizontal in the Valley. Such 
fragments afford coal at several points in East Tennessee. 

332. In the northern p^rt of the State, the crest formed by the 
upturned edges of the rocks is mostly detached from the horizontal 
strata of the mountain back by narrow valleys, forming the sharp 
ridges of which we have spoken. (§§ 29 and 328.) The portion of the 
Cove Creek Ridge skirting the mountain, west of Powell's Valley, as 
well as the similar ridge which runs around the undisturbed mountain- 
bed farther south, are thus included. 

$ x 

2d. The Folding, Dislocation, and Denudation of the Formations in 
the ' Valley, and in the TJnaka or Eastern Portion. 

333. Entering the Valley of East Tennessee, the foldings and 
dislocations become enormous, and occur in rapid succession. Within 
the Table-land they are few in number and limited in extent ; but here 
they have determined the character of the entire Division. They 
have given direction mi, in part,/orm to the hundreds of valleys and 
ridges which make up its fluted area. 

We will not attempt to enumerate them. All we propose to do, at 
present, is <to point out, in general terms, how they enter into the 



* Sections of the eastern slope of the Cumberland are seen at A, in the diagram 
on page 42, at E, in that on page 138, at B, on page 143, and on the Map. 
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structure of this beautiful valley, and, in connection with it, that of 
the mountains on both sides ; thus reviewing, in part, what has been 
already said in regard to the folds and dislocations of the Cumber- 
land Table-land. 

834. The following general section, from the Cumberland to the 
Unaka, cutting directly across and through the "Valley, will illustrate 
the present arrangement of the formations, and the movements to 
which they hare been subjected. 




T, A, B, The Cumberland Mountain, or Table-land. At T, the formations are hori.- 
■ontal ; at A, they rise in a moderate fold, as at Crab Orchard, (J 316 ;) at B is a more 
abrupt fold, which, by partial denudation, leaves a crest like that of Walden's Ridge, 
in the southern part of Roane, eto., (j 381.) U, Unaka Mountain. 

The broken or light portion of the section, occupying the depression, or the great 
valley between B and C, indicates the parts of the formations washed away, or, in 
ether words, removed by denudation, after having been subjected to the movements of 
which we are speaking. 

Including the dotted portions, the formations are represented as they were originally 
crowded np and over to the north-west in great folds, etc., thereby causing the strata, 
which compose them, to dip generally to the south-east. 

At D, E, is a great fracture or slip, or what we have already termed a dislocation of 
the formations. 

At H, L, is a similar dislocation. 

The lines representing the formations as they now crop out in the Valley, are left 
unbroken. The low elevations within the depression are the Valley ridges, formed 
generally by sandstones, which more or less resist denudation. 

At is an outlier of the Unaka Group, formed by a fold of the hard sandstones of 
Formation III. Between this and U is a " Cove," formed by the partial removal of 
the softer rocks originally occupying the troughs of adjoining folds. 

* Although wf If rm this ideal, jet a real section, much Ilka 11, excepting that tho dislocations ire Sir 
nmbtrland across through tho northern part of 
a from North Carolina. 
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335. The feature most conspicuously illustrated by this section is 
the vast folding of the formations. The folds or great fluxures thus 
formed are seen to differ in magnitude: those of the Table-land 
are moderate in elevation; those of the Valley and the Eastern 
Mountains are thrown up and over to the north-west in enormous 
plaits.* 

336. Another feature illustrated is the dislocation of the forma* 
tions. Two dislocations are introduced into the section — one be- 
tween D and E, the other between H and L. In the first, the edge 
of a series of formations at D, broken off from the now depressed 
edge E, has been urged up and made to overlap the latter. The other 
has been similarly formed. 

337. The formations typified in this diagram were once, doubtless, 
horizontal, and continuous over the whole Valley. (§ 298.) But by 
dome amazing power, acting along a line parallel with our eastern 
border, and beyond it, they have been crowded to the north-west, re- 
Eeving the immense lateral pressure, to which they have thus been 
subjected, by swelling up in great and long folds, or else, breaking 
along extended lines, slipping past and overlapping each other.f 

338. Folds and dislocations thus formed, analogous to those the 
transverse sections of which we have just seen in the diagram, their 
summits and edges now more or less cut away by the denuding power 
of water, make up almost entirely East Tennessee.^ They occur in 



* (a) Sometimes, in the eastern part of the Valley, folds of low elevation, etc., also 
occur. This more especially happens in the lee of soine mountain ridge, or in the bay 
formed by its termination, the sandstone fold constituting it running out. Within 
such areas the rocks have been protected from the full force of the pressure from the 
south-east. 

(b) In further illustration of this subject, refer to the sections on pages 33, 42, 
and the Map. 

(c) In addition to the greater folds, multitudes of minor ones — which may compara- 
tively be called wrinkles — occur in the strata comprising the former. Thus the forma- 
tions are often extensively and deeply corrugated as they rise up in the folds, etc. 
These wrinkles are not indicated in the sections. 

f This great pressure appears to have spent itself in the effects seen in the Se- 
quatchee and Elk Fork Valleys. 

% It is necessary to observe that the folds in the diagram have been purposely made 
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long parallel lines, in some cases a hundred miles and more in length, 
and are often arranged in groups. 

339. Those of the Valley coming out of Georgia are at first limited 
in number, and run north a few degrees east ; but advancing, they 
wheel around more and more to the east, receiving, occasionally, as 
the Valley widens, additional interpolated groups, until finally they 
enter \he Valley of Virginia.* (§ 22-24.) 



^ » * 

larger, in proportion to the length of the section, than they are in nature. We have 
done this, in order to bring out the folded and dislocated character of the country 
more clearly. For the same reasons, the number of folds, etc., represented, have been 
made lees than would be met with in crossing any part of East Tennessee. 

* East Tennessee is but a small part of a long and extensive system of parallel 
mountains and valleys, reaching from Alabama to Vermont, and having features analo- 
gous to those we have been describing. This is the great Appalachian or " Endless 
Mountain" system, including the Blue Ridge, the Alleghanies, etc. 

To Professor W. B. Rogers, and his brother, Professor H. D. Rogers, is due th* 
credit of having first unfolded its geological structure. 

The time when this elevation of great ridges took place was soon after the deposi- 
tion of the coal series, since all the formations from it downwards have partaken of 
the movement, while those above, or more recent, have not. The latter often rest in 
horizontal or nearly horizontal strata, upon the upturned edges of the former. 

The physical and geological characteristics of East Tennessee are now easily ac- 
counted for. 

1st. A striking one is the parallelism of valleys and ridges. (g 22.) The direction 
of these conforms to that of the folds and dislocations. The strata, thrown up edge- 
wise, and cropping out in bands of unequal hardness, have given direction to denuda- 
tion. Along the lines of rocks easily removed by water, such as blue limestones and 
soft shales, the valleys have been washed out ; but along those of sandstones, hard 
slates, and flinty limestones, ridges have been left. All the mountain ridges within 
the Valley are at least capped off with hard sandstones, which have protected the softer 
rocks below, and to which they owe their existence as ridges. 

2d. The occasional vertical position, and the more general dipping of the rocks to 
the south-east, is accounted for. By the crowding of the folds over to the north-west, 
and the subsequent denudation of their summits, the strata have necessarily been left 
dipping, as we now find them.* It is, too, a necessary result of the overlapping of 
the formations, along the lines of fracture and dislocation, urged as they have been 
from the south-east. A glance at the section will at once explain these characters. 

3d. The frequent repetition of the same formation, or rather series of formations, 
seen in crossing East Tennessee, is accounted for. This, also, is a necessary result of 
the peculiar structure developed. In traversing the edges of the formations, from the 
south-east to the north-west, a very great variety of such series is observed. 

In the first place, crossing the denuded summit of a fold, ire pass successively from 



* When the summit of a fold is cut by the Surface, the rocks on each side may dip in opposite 
directions, etc., etc. 
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3d. Metamorphism. 

340. So far, we have spoken of the physical changes to which th« 
formations havfc been subjected. 

There is, beside, another change, of a chemical nature, and affeci- 
ing the component parts of the rocks, which has taken place in the 
strata of the first two oldest Tennessee groups. These strata were 
once, most likely, common sandstones, conglomerates, slates, shales, 
etc. — mere indurated mechanical mixtures of sand and mud — like 
those of the other formations ; but through the action of heat, it may 
be, though retaining their stratified character, they have since as- 
sumed a different texture. The elements of the sand and mud have 
been converted into well-defined minerals, occurring generally in crygh 
talline grains, and changing very materially the aspect of the rockg 
which they compose. 

341. Such change is called metamorphism 9 and rocks thus changed 
are said to be metamorphic* 



newer to older formations, until we reach the turning line, or axis ; then the order is 
reversed. Representing the formations by their numbers, as given in the table at the end 
of this chapter, and the axes of folds by a dot, the series generally thus passed over 
wiU be indicated by combinations like the following: 9, 8, 7, 6, 6, 4,* 4, 5, 6, 7, 8, 9; 
6, 6, 4,* 4, 5, 6, 7 ; 7, 6, 6,* 5, 6, 7, 8, etc., etc. The absence of corresponding numbers 
from one side in most of them, is in part due to the interference of dislocations. 

In crossing a trough, or concave flexure between two folds, the order is likewise re- 
versed, but the upper or newer formations are nearest the axis, as follows: 1, 2, 3, 4,* 
4, 8, 2; 4, 5, 6, -6, 6, 4, 3, etc., etc. 

If we traverse a dislocation, Apart or the whole of the series is repeated in the samt 
order or succession. Representing the line of displacement by a hyphen, such series 
may be thus indicated: 7, 6, 5, 4,-7, 6, 5, 4; 9, 8, 7, 6, 5, 4,-6, 6, 4; 4, 3,-6, 7, 
6, 4, 8, etc., etc. Combinations of these different classes, in great variety, are pre- 
sented in nature. 

The section on page 42 will serve to illustrate what we have said. Between A and 
0, we have a denuded fold of low elevation, the formations of which, commencing at 
Q t present the following series: 6, 6, 4, -4, 6, 6, 7, 8, 9, 10. Between H and C, there 
are no less than three dislocations, exhibiting, commeneing at H, the following com- 
bined sets of series : 4,-9, 8, 7, 6, - 9, 8, 7, 6, 5, 4, - 6, 5, 4. Such is the arrangement 
of the formations observed in crossing this portion of Hancock and Claiborne. 

* Some of the most common metamorphic rocks are : 

1st. Gneiss. — This is a hard crystalline and more or less stratified rock, composed, 
generally, of three minerals, in variable proportions, called by mineralogists quartz, 
feldspar, and mica. Sometimes another mineral, hornblende, replaces the mica, or ia 
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In our first formation this change is complete, and the rocks are 
truly metamorphic ; in the second, it is partial, many strata, and es- 
pecially the conglomerate, retaining in part their mechanical struc- 
ture. 

342. This concludes our brief and imperfect sketch of the geologi- 
cal structure of Tennessee. We have been led to notice, and but 'par- 
tially notice, the extent and origin of the great groups which compose 
it, and the mighty movements and changes to which they have been 
and, in part, are subjected. 

There is no lack of "wonders" in the Geology of Tennessee, to 
instruct and fill us with admiration. We need not go beyond her 
limits to find astounding evidences of the wisdom and omnipotent 
power of the Great Creator, who unceasingly controls and directs the 
works of his hands. _ 

" My heart is awed within me, when I think 
Of the great miracle which still goes on 
In silence round me — the perpetual work 
Of Thy creation, finished, yet renewed 
For ever I" 

We close this chapter with a table of our geological formations as 
provisionally adopted for the purposes of the Survey. This classifica- 
tion is, however, in the main, natural, and will not admit of many 
changes. The table includes conspicuous examples or members of the 
formations, together with a column indicating the part or parts of the 
State in which the latter are developed, and another giving the names 
of equivalent groups, etc., used by geologists. 

superadded to it, constituting a syenitic gneiss, etc. We apply the term gneissoid to 
rooks which are associated with and resemble gneiss. Granite is like gneiss in com- 
position, but differs in not being stratified. 

2d. Mica Slate. — This, as its name implies, is a slaty rook; it is composed essen- 
tially of mica and quartz. 

3d. Hornblende Slate. — This is generally a black or dark gray slaty rook, composed 
of hornblende, with more or less feldspar and quartz. 

4th. Chlorite and Talcose Slates. — These are often greenish (especially the former) 
slaty rocks,, characterized respectively by soft minerals, called chlorite and talc. 

5 th. Clay Slate. — This resembles indurated clay or shale, and often affords roofing- 
slate, etc., etc. 
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CHAPTEE VI. 

NOTICES OF THE GEOLOGICAL FORMATIONS OF TENNESSEE. 

343. We had intended to give in this chapter more complete and 
systematic descriptions of our formations than is now subjoined, but 
our manuscript has already exceeded the length we had assigned it; 
and, in addition, the time allowed us for preparing the Report is now 
yery limited, and compels us to be brief.* 

344. The following notices, introductory to the more complete de- 
scriptions, is but little more than an expansion of the table given at 
the close of the last chapter. 



SECTION I. 
METAMORPHIO ROCKS.f 

345. The first two of our formations, commencing with the oldest, 
may be included under this head. The first has a well-marked meta- 
morphic character ; the second is semi-metamorphic. 



* The making out of the formations, and their clear presentation, constitute the 
foundation, and the only foundation, of a thorough and practical geological survey. — 
({g 7 and 13.) With a view to this fact, the arrangement we shall adopt in our next Report 
will be very different from that necessarily followed in this. The formations themselves 
will be made throughout the basis of classification. The description of each one, as far 
as made out, will constitute the subject of a chapter. This description will refer to th* 
extent and range of the formation: its lithological characters: its physical features: it* 
palaeontology : its useful ores, minerals, and rocky products : its agricultural characters, 
etc. ; each subdivision, perhaps, constituting the subject of a distinct section. 

f For the definition of metamorphism, metamorphic, etc., see paragraphs 340 and 
141. 
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(1st) Formation I. — The Mica Slate Group. 

346. The line separating us from North Carolina coincides nearly 
with that which separates the strata of this group — the true Mica 
Slates and Grneissoid Mocks (§ 341) — from those of Formation II. 
They reach over, however, and constitute several areas of considerable 
extent in Tennessee, which are indicated upon the map.* 

Of these, the Ducktown area, (§ 98,) and the greater one in Wash- 
ington, Carter and Johnson, are the most extensive and important. 
In the former, mica slates prevail ; in the latter, gneissoid rocks — 
many of them syenitic — with occasionally mica slates. (See also 
§§ 106 and 118.) 

347. Valuable products are and may be furnished by this forma- 
tion.f (See §§ 61, 107-112, 117, 118, and 268.) 

(2d.) Formation II — The Ocoee Conglomerates and Slates. 

848. The rocks of this formation are grandly exposed along the 
narrows of the Ocoee, and hence the name of the group. (See §§ 106 
and 99.) It is a very heavy formation, many thousand feet in thick- 
ness, and constitutes most of the mountain parts of Polk, Monroe, 
Blount, Sevier, and Cocke. (See Map.) 

North of the French Broad it is by no means as abundant. Nar- 
row bands, comparatively, are occasionally met with, but the sand- 
atones of Formation III., and the rocks of the Mica Slate Group, con- 
stitute mostly the northern mountain ranges. 

349. The rocks of this group are coarse, gray conglomerates and 
talcose, chlorite and clay slates, all repeatedly interstratified, and 
generally dipping at a high angle to the south-east. The conglomerate 
abounds in quartz and feldspar pebbles ; occasionally it is sandstone, 



-#— 



* In addition to the metamorphic rocks along the line, there is a very curious and 
narrow strip of soft talcose and micaceous slate, affording steatite, chlorite, and fine 
erystals of magnetite, in Claiborne and Campbell, near Clinch River. This strip lies in 
the line of a great dislocation, and separates Formations VII. and VIII. from Forma- 
tion IV. 

f For physical and agricultural features, see note on page 153. 
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The slates are generally greenish, though dark purplish clay slates 
are met with ; the talcose and chlorite varieties mostly prevail. 

At some points the slates have a fine semi-micaceous character 
approaching mica slate, (§ 144,) and now and then extensive tracts are 
found without the alternate bands of conglomerate. 

In some regions strips of slaty limestone and breccia marble (§ 216) 
— belonging, perhaps, to the lower part of Formation IV. — are in- 
volved in the foldings of the slates and conglomerates of this great 
group. 

350. The products of this formation are of much interest.* (See 
§§ 135-144 ; 119 ; 243-246 ; 269-272, etc.) 



SE O T I O N II. 

THE CAMBRIAN SYSTEM. 

351. We use the term Cambrianf provisionally, to unite our first 
two fossil-bearing formations. Formation IV. appears to have cha- 
racters which separate it from that immediately above, but whether 
sufficiently to justify the placing of it in a distinct system is doubt- 
ful. For the present, however, this arrangement suits our purposes. 

(1st) Formation III. — The Ohilhowee Sandstones and Shales. 

352. This is a great group of dark gray micaceous, sandy shales 
and sandstones, and grayish-white quartzose layers, altogether several 
thousand feet in thickness. 

It is the characteristic formation of the outliers, and the extreme 
western ranges of the Unaka Bed of Mountains.^ (See §§ 18, 19, and 

* For physical and agricultural features, refer to note on page 153. 

f This term, Cambrian or Cumbrian, is- used more or less by English geologists to 
designate the oldest fossiliferous strata developed in Cumberland, etc. 

J It does not, however, always occur in its place, being absent by dislocation. 

Of many reaUy grand sections of these rocks exposed along some of the river* 
which cut the Unaka bed, (§ 18,) none is more so than that exhibited on the French 
Broad, commencing at the "Painted Rock," on the line, and extending a mile or twQ 
down the river. 
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Map.) Ohilhowee Mountain, in Sevier and Blount, is composed of 
these roots, and gives name to the group.* 

353. Near the upper part of the formation, more or less in all the 
Unaka counties, heavy beds of grayish-white quartzose sandstone 
occur, which are generally freely pierced by the peculiar rod-like fossilf 
(Scolithus linearis) of the New York Potsdam Sandstone. 

(2d.) Formation IV. — The Magnesian Limestone and Shale Group. 

354. This extensive formation — several thousand feet in thickness 
— pervades the greater part of the Valley of East Tennessee. It is a 
great series of sandstones, shales, and calcareous strata, but contain- 
ing throughout more or le$s magnesian limestone, 

355. It consists of three members, or subordinate groups, as follows : 

1. The Sandstone Member. — This — the lowest sub-group, many hundred feet in thick- 
ness — is made up .mostly of brownish-red, sometimes pale greenish, smooth fine 
thin sandstones, abounding in fucoidal remains,]; and occasionally approaching 
slate in character. The lower part of these thin sandstones, or slates, generally 
includes heavier layers of gray and variously colored sandstones, some of which 
are dark, others lighter with green points ; some, too, fine-grained, others coarse 
and gritty. Occasionally, bands of dark gray magnesian limestone, and at some 
points calcareous slates, occur interstratified with the sandy layers. The hard 
sandstones of this member form many sharp, straight, roof-like, or "comby" 

ridges in Bast Tenenssee. 

»— . , — _ 

* The physical and agricultural features of the first three formations may be con- 
sidered together. 

They are preeminently the formations of the eastern mountains. (| 18.) The hard 
rocks of all of them form bold ridges ; some of the softer elates have been hollowed 
out in shallow basins and troughs, which nevertheless are generally high above the 
Valley of East Tennessee. (U 98, 138, 144, etc.) 

Formation III., in general, forms the outliers, by running up through the calcareous 
rocks and shales once resting horizontally upon it, and thus cuts off the limestone 
coves from the greater Valley to the west. 

Some of the mountain ranges are very rough, but generally they are rounded, 
covered with open woods, and often have gently rolling summits, whioh afford good 
soil, and are weU adapted for excellent highland pasture-grounds. (See g 20.) 

Herds of cattle, mules, horses, etc., by thousands, are already kept and fattened 
upon them. Such animals delight in the freedom and rich food of these regions, and 
require but little attention beyond that of an occasional " salting" 

f Specimens of this fossil, occurring as long straight sandstone rods, from one- 
eighth to three-eighths of an inch in diameter, may be found abundantly in the vicinity 
of Montvale Springs. 

J Or remains of sea-weeds. 

11 
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& Tht Shale Member. — This is a heavy sub-group— many hundred feet thick— of 
brownish-red, greenish, and buff, or variegated soft slates or shales. It often 
contains seams and beds of blue oolitic limestone, abounding in the remains of 
Trilobite*.* At some points the shales themselves furnish TrUobites, as well as 
Linguloz.\ This member occupies numerous valleys, many of them rich and fer- 
tile, in East Tennessee. Its superior part, interstratified with the blue oolitic and 
Trilobite limestone, gradually runs into the upper and following division. 

3. The Limestone Member. — This, too, is a heavy sub* group— perhaps not less than a 
thousand feet in thickness. It is generally heavy-bedded limestone throughout; 
the lower part is blue, often oolitic, and frequently striped with argillaceous seams ; 
the middle strata are usually dark gray, more or less sparry, and magnesian ; the 
upper, gray cherty and likewise magnesian. Such at least is its typical character ; 
at some points these subdivisions are not easily recognized. Knoxville is mostly 
located on the upper portion, and interesting sections are exposed within the 
limits of the city. Many of the rounded cherty ridges of East Tennessee are com- 
posed of the same rocks. 

356. We have had already frequent occasion to refer to the useful 
products of this formation. (See §§ 59, 65,$ 69, 122, 130, 213, 214, 
263, etc.) 

SECTION III. 

THE SILURIAN AND DEVONIAN SYSTEMS. 

357. The strata included in this section — all of which are fossil- 
bearing — are mostly limestones and calcareous shales. The series in- 
cludes, in addition, the dyestone iron ore, and a well-defined stratum 
of gray sandstone. 

(1st.) Formation V. — The Central Limestone and Shale Group. 

358. The rocks of this formation belong to the Lower Silurian^ 
system of geologists. 

* An extinct family of marine animals, in some respects allied to crabs, lobsters, etc. 

f A genus of small, thin, and often tongue-shaped sea-shells. 

X We have recently been informed that there is an old forge in Knox. It has, how- 
ever, done little or nothing within several years past, and is not included in the 
table of forges. 

§ This term has been derived from Sihires, the name of a tribe of ancient Britons. 
The rocks, which occupy the region formerly inhabited by them, when first made out, 
were grouped together in a system which, in consequence of historical associations, 
was called Silurian. Oar Formation V. occupies a corresponding place in the geologi- 
cal series, and hence must be referred to the same system. 
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\ — * 

The entire area within the Central Basin of Middle Tennessee (see 
§§ 35, 36, and Map) is occupied by nearly horizontal strata of blue 
limestones, in all, perhaps, from 800 to 900 feet in thickness,* which 
belong to this formation. / 

They are easily divided into two nearly equaf members, which we 
have called, respectively, commencing with the lower, the Stones 
River and Nashville sub-groups. 

1. The Stones River, or lower member, is a series of blue and dove-colored limestones, 

more or less cherty, not generally as argillaceous as those of the succeeding mem- 
ber, and often remaining thick-bedded when weathered ?« it contains, however, 
several thin-bedded argillaceous divisions. 

2. The Nashville Member is blue argillaceous, more or less sandy, compact, and highly 

fossiliferous limestone, weathering, generally, into thin-bedded rough layers, often 
separated by seams of shaly matter. 

The marble of Franklin (gg 192, 200) is a local stratum in the topmost part of 
this member. 

359. These two sub-groups are distinctly separated by fossiliferous 
characters. The first is equivalent, generally, to the Black River 
Groups and Lower Trenton, and the second to the Hudson River 
Group, Utica Slate, and Upper Trenton, of New York. 

360. In the eastern portion of the Valley of East Tennessee, the 
corresponding rocks swell out to double, or perhaps to more than dou- 
ble the thickness they have in the Central Basin. 

Here, too, they may be divided, generally, into two sub-groups, of 
which the Stones River and Nashville are the western extensions. 

1. The Lower Sub-group — five or six hundred feet thick — is a bed of blue, often knotty 

or spumose, limestone, containing many fossil shells of species (Maclurea magna, 
Orthis deflecta,-f etc.,) identical with those found in the Stones River sub-group. This 
division following Formation IV., is often, in its lower part, interstratified with the 
gray magnesian limestone. 

2. The Upper Sub-group is mostly a vast bed of calcareous, and more or less sandy 

shales. These are developed on a great scale in the Bay's Mountain Ridges. 
(J 24.) They include, occasionally, thin layers of sandstone, and are generally 

T 1 " r i - — — - ii i i ■ ^m i ■ ■ i. ■ i i ■ ■ ■_! i ■ ■ ■ ■ i w ■ iii it - ~~ -^—— — » 

* See, also, "Silurian Basin of Middle Tennessee." — American Journal of Science 
and Arts, vol. xii., 2d series. 

The thickness of these rocks is given, in that paper, at about five hundred feet. 
Since it was written, other lower beds, etc., have been discovered. 

f The so-called Leptcena defleeta is a true Orthis, and characteristic of the lower 
member of our Lower Silurian rocks. 
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highly calcareous, haying a sky-blue, rarely a dark-gray color, and weathering to 
a sandy gray or yellowish-gray, or, when more argillaceous, to a buff surface. 
The lower portion, especially in Sullivan and Greene, affords fine dark, or eren 
black, argillaceous shales, which form long and frequently isolated " slate ridges." 
The topmost portion in Hawkins is often reddish. 

A great band of these calcareous shales extends from the group of mountains 
mentioned above, (town through Jefferson, Sevier, Blount, etc., becoming, how- 
ever, less important in its southern extension. 

The most characteristic fossils are the linear serrated corals, called Graptolitidct 
by geologists. They occur (both Graptolites and Diplograpsus) nearly at all points. 

Among the shaly strata of this sub-group, especially in its lower portion, are 
several extensive interpolated beds, which have their maximum development in 
different parts of East Tennessee. The most important are the following : 

(a) The gray marble, already spoken of, ($ 209, etc.,) which lies at the base of 
the sub-group. 

(b) The variegated marble, of which, too, we have spoken. (J J 195, 197, 199, etc.) 

(c) A dark gray, very ferruginous sandy limestone, with a red streak,* and 
weathering into red ferruginous sandy and often porous masses. This bed, some- 
times represented by many parallel ranges, commencing in Jefferson and Knox, 
extends to the Hiwassee, in the south-eastern part of MoMinn. It is heavily 
developed in Blount, Monroe, and McMinn, forming the red sandy "knobs" of 
those counties. 

These beds are separated by shales, etc. Hereafter we shall present complete 
sections of them. 

361. Passing westward, the shales of the upper sub-group rapidly 
run into thin-bedded, argillaceous limestones, which, in the narrow 
valleys of the western portion of the Valley of East Tennessee, &re 
much like those of thie Nashville series. 



(2d.) Formation VI. — The Dyestone and Grray Limestone Grroup. 

362. This is & protean group, provisionally adopted to include sev- 
era! distinct formations. We apply in part the term dyestone to it, 
on account of the presence of this interesting iron ore among the 
strata of one of its divisions. (§ 67.) Its rocks belong to both the 
Upper Silurian and Devonianf systems of geologists. 

363. In East Tennessee it is ft group of sandstones, calcareous 



* Bed when scratched or pulverized. 

f The term Devonian, like Silurian, is of English origin. Characteristic rocks of 
this system are well developed, and were early studied, in South Devon, England, and 
hence the name. 
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shales, including dyestone, and some limestone ; in Middle and West 
Tennessee, it is almost entirely limestone. 
In the former Division, the following sub-groups occur : 

The Clinch Mountain Sandstone. — This, several hundred feet in thickness, is a light' 
gray, generally thick-bedded sandstone, abounding at many points in fucoids. It 
sometimes affords layers of conglomerate, the pebbles like small peas in size. The 
upper part at some points, in Hancock especially, is red and highly ferruginous. 

This sandstone is the great protecting rock of many high ridges in northern East 
Tennessee ; it caps, and, in most cases, rests against the south-eastern side of the 
Bay's Mountain ridges, the Devil's Nose, etc., in Hawkins, Clinch Mountain, New- 
man's Ridge, Powell's Mountain, etc. (See $ 24, and note, page 145.) 

Its greatest development is perhaps in Clinch Mountain. la southern East 
Tennessee, it is unimportant, and rarely seen. 
2. Shales, thin fine Sandstones, and Iron Ore. — This member, two or three hundred feet 
thick at some points, is oomposed of variegated shales, often calcareous, and in- 
cluding thin layers of brown and gray fine sandstones, often beautifully ripple- 
marked. 

The dyestone is imbedded in the shales, and generally occurs in one or two 
layers, etc. (See also J J 67-75 ) All these strata contain organic remains.* 
8. Sneedville Limestone. — At Sneedville, and several other points in Hancock and Clai- 
borne, a band of gray limestone, which perhaps will be found to be from one to 
two hundred feet in thickness, rests upon the last member. It occasionally affords 
interesting beds of fossil corals. f 

364. In Middle and West Tennessee, this formation is almost 
wholly gray, or bluish-gray, limestone* Some of its strata are blue, 
others reddish, and many of them argillaceous. 

It is wanting along the eastern slope of the Central Basin, but 
appears again along its western and north-western sides. (See note, 
page 132.) It is here generally less than fifty feet in thickness, 
though sometimes more. Going westward, it thickens rapidly, and, 
becoming several hundred feet thick in Hardin, Decatur, etc., occupies 
the valley of the Tennessee in those counties. 

365. Its lowest member is the hydraulic limestone of which we have 
spoken.J (See § 259.) It affords, too, the marble of Henry, Benton, 
•tc. (See §§ 191 and 200.) 

* We have observed Crinoids, TYilobites, Orthocerata, etc., etc. Strophomena de pr t ma 
has been seen, and Bryotoa abound In the dyestone. 

f Among these corals are Favosites, Haly sites catenulatus, or the "chain-coral,' 
formerly called Catenipora escharoides, etc. 

% This bed may possibly belong to Formation V. 
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Most of its strata are well charged with fossils, respectively of 
Upper Silurian and Devonian types. 



SECTION IV. 

THE CARBONIFEROUS SYSTEM. 

866. The group of formations included in tjiis section constitute 
the Carboniferous System of Tennessee, so called from the fact that 
one of them is the great repository of our stone coal.* 

(1st.) Formation VII. — The Black Slate. 

367. We have had frequent occasion to refer to this remarkable for- 
mation. It is a brownish-black slate, often pyritiferous and bituminous. 

Its average thickness in Tennessee does not reach one hundred feet. 
In northern East Tennessee it swells out to more than this ; toward 
the west and south-west, however, it gradually grows thinner.f In 
Wayne and Hardin it is sometimes but two or three feet thick, and is in 
part replaced by a dark gray more or less bituminous sandstone, from 
five to twelve feet in thickness. 

It affords, at many points, fossil Lingulce. (See note, page 154.) 
We have also seen specimens of a Chonetes in it. 

(See also, in addition, §§ 9, 242, 252, 294.) 

* There is some doubt as to whether the first of the group— the -Black Slate — is 
Carboniferous or Devonian. 

f We are under especial obligations to Mr. William Echols Hollowell, of Huntsville, 
Alabama, for much valuable information in regard to the geology of Jackson, Madison, 
and Limestone counties, Alabama. We regret that our limits will not permit us to 
introduce all the facts with which he has furnished us, so far at least as they bear 
upon the geology of Tennessee. 

Among other sections, the following is one taken by Mr. Hollowell on Hester's 
Greek, in Madison county, near the Tennessee line. 

(a) Siliceous group. 

(6) Black Slate; upper part containing much pyrites; lower part abounding in Lingulte. Thickness, 
twenty feet. 

(c) Mottled pink limestone, containing pyrites — eight feet. 

(d) Dove-eolored shale — twelve feet. 

(e) Blue limestone, very fossiliferous in the bed of the creek—six feet. 
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(2d.) Formation VIII. — The Siliceous Chroup. 

368. In East Tennessee, east of the Cumberland, this formation is 
mostly sandy shales and sandstone, generally thin-bedded, and some- 
times affording flagging materials, altogether many hundred feet in 
thickness. Ranges of it occur in Blount, etc., near and in front of 
Chilhowee,* in Grainger and Hawkins, east of Clinch Mountain, and 
constituting, in part, Stone Mountain, etc. 

Passing westward, the formation loses more and more its sandstone 
character. 

369. In Middle Tennessee it is generally a light-blue, fine-grained, 
heavy-bedded, (occasionally shaly,) rock, from two to three hundred 
feet in thickness, constituted of a heavy siliceous skeleton, charged 
more or less with calcareous matter, and containing layers of horn- 
stone or flint. It is generally dotted with siliceous — sometimes calca- 
reous concretions — and at several points affords fine geodes of quartz. 
It weathers into a yellowish — sometimes bluish — sandy shale. South- 
ward, it becomes more calcareous, and often contains beds of cherty 
limestone. 

370. Intercalated and interesting beds of grayish-white crinoidal 
limestone occur, generally among the lower strata, at many points 
throughout Middle Tennessee. 

It is the topmost group of the escarpment, all around the Central 
Basin, and forms the characteristic flinty "barrens." (§ 34.) Along 
the Tennessee River, west, it is also the uppermost rock of the hills, 
back from the river, etc.f 

Large Spirifers, Product^ Crinoids, and many other Carboniferous 
fossils, are often seen in it. 

* An interesting section of rocks is exposed in the vicinity of Montvale Springs. 
Starting from Chilhowee, we have, first, the sandstone of Formation III. ; (see 
page 152;) thenfoUows a band of Carboniferous or Mountain limestones, containing 
characteristic fossils ; then the shales and sandstones of the Siliceous Group ; then the 
Black Slate, etc. 

It wiU not be surprising if limited patches of the Coal Measures be found near Chil-i 
howee. It is possible, too, that beds of gypsum may be found in this range of Car-; 
boniferous rocks. 

f A friend, whom we highly esteem, both for his excellent social qualities and his 
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(3d.) Formation IX. — The Mountain Limestone. 

371. Thifl formation is mostly a great series of blue and light-blue, 
thick-bedded, and, in great part, oolitic limestones, between ten and 
twelve hundred feet in thickness. It constitutes the base of the Cum- 
berland Table-land, (§ 26,) and, excepting a few points on the East 
Tennessee side, crops out all along the lower part of its escarpments 
on both sides. It appears on both sides of Sequatchee Valley, forms 
the base of Pine Mountain of the Elk Fork, (§ 325,) etc. 

Its greatest presentation is along the western escarpment, from 



scientific attainments, Professor Thomas P. Hatch, of Lagrange College, at Florence, 
Alabama, has furnished us with much valuable information in regard to that part of 
Alabama included between the Tennessee and Elk rivers and the Tennessee line. Pro- 
fessor H. has made a reconnoissance of this whole region. 

The Siliceous Group, as we term it, is found to pervade almost the entire area, the 
strata dipping gently south and west. In the middle and eastern portion of the northern 
half of the region, two or three of the lower groups are generally brought up and 
exposed in the narrow valleys of the Elk and other streams which cross the Tennessee 
line. The following is a general section of the strata, etc., of this part of Alabama, 
made out by Professor Hatch. 



r 



FORMATIONS. 



xm. 



THICKNESS 
IN FEET. 



vm. 



VII. 



VI. 



203 



6to8 



58 



CHARACTER OF STRATA, Etc. 



(a) Beds of ferruginous coarse conglomerate and gravel, overlying 
the other formations in the western part of Lauderdale. 



(6) A reddish and yellowish earthy and siliceous rock; same, per- 
haps, as c, but weathered. Best developed in the southern part of 
Lauderdale, etc. Thickness about twenty-fire feet. 

(c) A bluish, highly siliceous or flinty rock, more or less calcare- 
ous — sixty feet. 

(d) Bluish siliceous shale— eight feet. 

(e) A heavy bed of gray crinoidal limestone, containing occasion- 
ally thin seams or patches of flint— one hundred and ten feet. 



(/) Black bituminous slate, interstratifled with sandstone, both 
affording Lingtdce. 



(g) Bluish gray calcareous sandstone — eight feet. 
(h) Gray limestone— >fifty feet. 



I 



(t) Bark blue argillaceous limestone in the bedB of the Elk and 
several creeks crossing the Tennessee line. 



'•*< 
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•which the lower strata spread out, generally some distance over the 
Highland Rim.* (See § 31-34, and Map.) 

372. Its lower strata are cherty limestone, yielding a reddish soil. 
Its topmost strata mostly are highly argillaceous limestones, weather- 
ing into variegated shales. Near its middle, all along the western 
slope of the Cumberland, from Kentucky to Alabama, is a band of 
sandstone from fifty to a hundred feet in thickness. 

It abounds in carboniferous fossils. Pentremites (florealis and^yn- 
formis) are found almost throughout its entire thickness. 

• 

(4th.) Formation X. — The Coal Measures. 

373. The Coal Measures consist of alternating beds of sandy con- 
glomerates, sandstones, shales, and coal. There are, in addition, two 
or three local thin and unimportant beds of limestone. 

This group constitutes the upper portion of the Cumberland Table- 
land. 

We have already had frequent occasion to refer to it, and will at 
present add nothing more. (See §§ 26-34 ; 160-178 ; 290 ; 313, etc.) 



(p 
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374. The strata referred to this system are confined exclusively to 
West Tennessee, and are included in the formation below, the range 
and extent of which are approximatively given upon the Map. (See 
§§ 296, 298, 303, and 304.) 



* Isolated bands of this limestone occur in Monroe, near Chilhowee, (see note on 
page 159,) in Hawkins, east of Clinch Mountain, and separated from it by the Black 
Slate and Siliceous Group,* in Hancock, east of Sneedville, and in Newman's Ridge, in 
Bradley and Hamilton, east of White Oak Mountain. It constitutes the base of Look- 
out Mountain, and the other outliers of the Cumberland. 

Extensive patches occur in Montgomery and Dickson, and on the Highlands of Hick- 
man, Wayne, Lawrence, etc. ({ 87.) 
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Formation XL — The Orange Sand Group. 

375. This is a heavy group of sands and clays, generally but little 
indurated, and including a bed of "green-sand." It is apparently 
divisible into the following members, commencing with the lowest : — 

1. A series of grayish-white and yellowish sands and laminated clays, containing often 

seams of lignite and half-carbonized woody matter — from one to two hundred feet 
exposed at "Chalk Bluff," in Hardin. 

2. Green-sand, of which we have spoken. (See gg 221-228.) 

3. A series, several hundred feet thick, of heavy beds of orange, yellow, and white 

sands, interstratified with laminated clays, which are dark when wet, but some- 
times become gray and loamy when dry and exposed. Beds of white potter's clay 
occasionally occur. 

Most of the high points are capped off with red ferruginous sandstone. This 
member covers the greater part of the District. (See J 38.) 

376. We have many facts bearing upon the geology and agricul- 
tural features of this interesting formation, which, being necessarily 
deferred, will be incorporated with the results of future observations in 
our next report. 



SECTION VI '/ I 
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TERTIARY XnD POST-TjERTIARY (OR QUARTERNARY) SYSTEMS. 

377. This section includes the remaining and mostly superficial 
formations of Tennessee. It is a group of clays, beds of lignite, sands, 
loam, gravel, alluvial deposits, soils, etc., to which, for many reasons, 
great interest is attached. During the time of the deposition of some 
of these upper strata, the Megalonyx, and the great Mastodon and 
Mammoth, the remains of which are now found at many points, 
flourished in the Valley of the Mississippi. 



(1st.) Formation XII.— The Lignite Group — (Tertiary?) 

378. For the present we have included certain strata, and among 
them the lignite series of the Mississippi Bluff, (see section, page 102,) 
in this group. 
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It is most likely that our future observations will lead us to include 
the latter series in the superior formation, and perhaps to unite all the 
strata of the Bluff in a single group. 

We have, in fact, not as yet met with any characteristic Tertiary 
strata. There appears to be a great gap between the Bluff series and 
the Cretaceous formation. Our attention will be directed particularly 
to such intermediate beds as may exist.* 

(2d.) Formation XIIL—The Bluff and Drift Series— (Postr 

Tertiary.) 

379. We include in this group the upper part of the Mississippi 
Bluff, and many superficial gravel-beds in the State, the origin of 
which cannot be referred to any existing cause. The following are 
the most important members : — 

» 

1. The Middle Part of the Mississippi Bluff, composed of gravel, sands, and clays. 

See " Gravel Series" in the section on page 102. 

As we have already said, the " lignite series" ought perhaps to be associated 
with this. 

2. The Loam Beds, or Bed, or the npper part of the Mississippi Bluff. This is a most 

interesting stratum of light-yellowish ashen earth or loam. See section on page 
102 and paragraph 39. We have not had, as yet, an opportunity of ascertaining 
its average thickness. It is less, perhaps, than one hundred feet. 

3. The Superficial Gravel-beds of Wayne, Hardin, and adjoining counties. Beds of 

coarse and often ferruginous gravel, or conglomerate, are frequently found in 
these counties overlying the other formations. 

4. Beds of Gravel and large pebbles are frequently met with on elevated hills, far 

above high-water mark,, along several of the East Tennessee rivers, especially 
those which break through the Unaka Group. These beds are found frequently 
several miles from the rivers, and thirty or fifty from the Unaka Mountains. The 
pebbles are often quartzose and occasionally contain the rod-like fossil (Scolithm 
linearis) of which we have spoken. (J 353.) 



* In paragraph 305, we have spoken of the elevation of the land, and the retiring 
of the sea-arm, from which were deposited the Cretaceous strata, (and it may be some 
Eocene beds,) as if they had taken place uniformly without depressions, etc. It is, 
however, necessary to observe that the strata of the Bluff Series, etc., may not be con- 
formable to those of Cretaceous age ; in which case there might have been first an ele- 
vation, followed by the complete retiring of the sea, and afterwards a depression, fol- 
lowed by the lake-like expansion of the Mississippi, etc., or there might have been a 
series of such elevations, depressions, etc. 
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(3d.) Formation XIV.— The Alluvial Series— (Post- Tertiary.) 

380. This group, finally, includes all stratified beds of alluvial 
matter, sands, gravel, clays, etc., which have been formed by existing 
causes — mostly by our rivers. 

The Mississippi bottoms (see page 30) afford by far the largest area 
of an alluvial, or rather series of alluvial deposits, in the State. (§ 308.) 
Next to those of the Mississippi, the bottoms of the Tennessee River, 
west, cover, in the aggregate, the largest area. But we cannot 
specify further. Nearly all our rivers furnish deposits referable to 
this group. 
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